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LIVERPOOL WATER SUPPLY. 

An abundant supply of pure and wholesome water | 
is absolutely essential to the health and eomfort of 
mankind everywhere. Especially is this so in the case 
of the crowded communities living in the large cities 
and towns. This necessity was recognized in the ear- | 
liest ages of the world’s history, and numerous exam- | 
ples of the substantial and costly structures that were 
erected to supply that necessity still remain, to attest 
the high degree of civilization and the engineering 
skill which existed among the ancients. 

The people of our modern great cities, however, 
have had to depend mainly on wells and cisterns for 
their supplies of water until within a comparatively 
recent date. It was not until about the beginning of 
the 17th century that the inhabitants of London, Eng- 
land, had their houses supplied with water direct from 
pipes, and it was not until in the present century that 
very many of the other large cities of England and 
America adopted similar provisions to supply their 
needs. There are two systems of water supply, the 
intermiticnt and the constant. The latter, so far as | 





we are aware, prevails universally in this country. In 


England, however, there are districts where a suffi- | 





cient quantity for a constant supply for the domestic | 
and manufacturing uses of all the people cannot be 
obtained, and the former, or intermittent system, is | 
then introduced. 

There are cases, however, where the necessity for | 


this intermittent system is the result, not of a lack of | 
a sufficient supply for all ordinary uses, but of the 
enormous waste which prevails, more or less, in every | 
city having a public water supply by means of the us- 
ual appliances of underground pipes and conduits. | 
In the city of Chicago which draws its supply of | 
water from that inexhaustible reservoir, Lake Michi- | 
gan, so extravagant are the people in the use, and so | 
willful in the waste, of the precious fluid during the 

entire year, but especially in the summer season, that | 
in the remote districts of the city, the water almost 
entirely ceases to run at some hours of the day, and 
even in the very heart of the city, the water is with 
difficulty forced to the third stories of the houses, and | 
hardly ever beyond. In hundreds of houses during 

the warm season, the water is kept running to cool | 
the air, and from thousands of garden hose pipes it 
is left to run both day and night, while from | 
many of the private hydrants which are everywhere 

present in the yards of the poorer classes of people, 

streams are constantly flowing at full pressure, either | 
or the amusement of crowds of urchins, or through 


willful neglect of turning it off by the occupants of the | 
premises. 
both public and private, and from the pipes in almost | 
all the houses and factories, to prevent it from freez- 
ing and so causing damage by the bursting of the | 
pipes. The Board of Public Works has remonstrated | 
with, and threatened, and the newspapers have lec- 


In winter, the water runs from hydrants, | 


. 


| tirely disregarded. 


| of many pipes is often unknown. 


tured, the inhabitants about the matter time aud 
again, but with little or no beneficial effect, and the 
only remedy that seems to be of any avail is to add 
more force at the pumping works until there is no lack 


| anywhere within the limits of the water supplied dis- 


tricts, which remedy is being applied now in the con- 
struction of the new tunnel and pumping works in the 
South Division of the city. 

But the principal purpose of this article is to show 
the evils of the intermittent system of supply, and of 
the waste of water, together with the means adopted 


| for diminishing the latter, and so hastening the resto- 
| ration of a constant service. 


In a paper read before the Institution of Civil Engi- 
neers, by Geo. F. Deacon, M. Inst. C. E., aud Bor- 


| ough Engineer of the City of Liverpool, entitled “On 
| the Systems of Constant and Intermittent Water Sup- 
| ply, and the Prevention of Waste, with special refer- 
| ence to the restoration of Constant Service in Liver- 


pool,” we have perhaps the best treatment of the sub- 
jects under consideration yet published anywhere, 
Mr. Deacon has for many years filled his present re- 
sponsible position, and has paid special attention to 
the water supply of the great city of Liverpool and 
his paper is a most valuable contribution to the liter- 
ature of Engineering. We would like to publish it 
entire, together with the plates illustrative of it, for the 
benefit of the readers of ENGINEERING NEws, but 
the great length of the paper, and our limited space, 
prevents us making more than an abstract of it. 
In his introductory remarks the author writes : 


Unexceptionable house drainage, however seldom 


realized, is generally regarded as indispensable; but | 
| the necessity for preventing waste of water is far less 


obvious. The consumer recognises in such preven- 
tion no direct sanitary benefit, and so takes little pams 
that the water fittings shall be of the best possible 
construction, and the pipes of the required strength ; 
and although on the part of those who supply the 
water, great alarm is often manifested, the conditions 


required to prevent leakage, even when no substan- | 


tial impediment to its prevention exists, are often en- 
It might be supposed” that water 
companies would be so influenced by the risk of in- 
creased future expenditure, that they at least would 


resort to all practicable means for the prevention of | 
waste, but, at the present time, many of those com- | 


panies are allowing water to be laid on at high pres- 
sure for the supply of service pipes and fittings such 
as must inevitably, in the course of a few years, lead 
to great and continuous waste ; and if this obtains 
under the control of bodies whose pecuniary interests 
are so intimately affected, it is easy to understand 
that the laxity in the case of many water committees 
of corporations and local boards is equally great. 
When conditions such as these prevail, it is not 


| strange that the state of pre-existing fittings and pipes 
| is almost wholly neglected. 


There are but few towns, 
except those in which a water supply has only recent- 
ly been introduced into the houses, whicn do not pre- 
sent the most incongruous combination of pi and 
fittings of every kind in use since, cr even before, the 


abandonment of those hollow trunks of trees which-| 0” to closets by pipes direct trom the mains. 
| formed some of the earliest water mains, and many 


miles of which have been recently dug up. Between 
such antiquated appliances, and the pipes of the great 
strength and fittings of the comparatively perfect me- 
chanism now known to be necessary to resist the in- 
fluence of frost, surface traffic, and increased internal 
pressure, the step is a wide one; even the very exist- 
It is not surprising 


| therefore that under both roads and houses there are | 
| innumerable sources of continuous waste which no | 


« rdinary inspection, however careful, can detect. Ex- 
haustive reports have been prepared by engineers; 
Parliamentary Committees and the Board of Trade 
have inquired into the subject in the most thorough 
manner, and in a few towns complete success has at- 
tended the endeavors to prevent waste; but all this 





has done little to relieve the feeling of comparative 
helplessness which so generally prevails. 

Under these circumstances the Author submits the 
followfng remarks on the subject generally, together 
with the results of his experience in the matter, gained 
n connection, not indeed with the metropolis, but 
with a town of the first importance, the water supply 
of which, having been changed from constant to inter- 
mittent service, has been regarded as a most unfort1- 
nate example of the evils resulting from waste of water. 

The waste of water may be divided into two classes: 

Ist. Continuous or hidden waste, being that which 
flows from pipes and cisterns below ground, and 
sometimes by hidden pipes from cisterns above 
ground. 

2d. Discontinuous or superficial waste, being that 
which arises from defective fittings above ground, or 
| from taps and valves temporarily left open. 
| In addition to these sources of waste there is fre- 
quently a considerable loss of water in its application 
to useful purposes; but as any attempt to induce a 
| Spirit of parsimony in this respect is reprehensible, it 
| would be an error to treat the loss thus occasioned as 
one for the prevention of which it is desirable to adopt 
active measures, ‘The expression “ water used or con- 
sumed,” will therefore, in this paper, include such as 
| is drawn off by hand, whether actually applied to use- 
| ful purposes or not. 

Out of every 100 gallons of water passing into a 
service main during twenty-four hours, it is not unu- 
sual for 35 gallons to be lost by continuous or hidden 
waste, and 35 by discontinuous or superficial waste, 
while only 30 are drawn off for use. 

This being the mode of disposition of the water un- 
der constant service, it is obvious that, if the duration 
of supply to the main in question were reduced *to 
twelve hours a day, half the water hitherto wasted, or 
in this instance 35 gallons out of every 100, would be 
saved, less the waste from fittings connected with cis- 
terns, which would continue until the storage was ex- 
hausted. But this would not be a correct measure of 
the gross reduction in the volume of water taken, as 
experience shows that the consumers would, while the 
water remained on, draw more freely than before, and 
would generally store as much of it as possible until 
the supply valve was again opened. 

Thus the system of intermittent supply increases 
to some extent the use, or rather misuse, of water, re- 
| ducing at the same time the most important element 
of waste nearly in direct proportion to the reduction 
in the hours of supply, and as it is the most obvious 
method by which the loss of water may be limited. 
the expedient has frequently been resorted to. 

When water is cut off from a district, the mains and 
| pipes discharge themselves chiefly through leaks at 

ow levels. Air rushes in from defects at higher levels 
to fill the space lately occupied by the water, or, if an 
opening toa pipe happens to be beneath a liquid, 
that liquid is forced into the mains by atmospheric 
pressure. 

In most towns defects of this nature are probably 
as numerous and important as in Liverpool, where 
| open ends and large holes in water pipes have been 
found in direct communication with the sewers and 
drains, and in such relation to the system of mains 
and pipes fhat an indraft of sewer air must inevitably 
have taken place each day during intermittent ser- 
vice, with which air the water first drawn in the morn- 
ing must have been charged. 


In the poorer districts of many towns water is laid 
Under 
intermittent supply the basins cannot, therefore, be 
flushed out except when the water is on. The more 
frequent stoppage of the drains follows of necessity, 
and the pan often remains charged in consequence. 
The supply pipes are in many instances commanded 
only by common cocks, which are liable to be left 
open, and in such cases there must be an indraft from 
the closet pan each time the water is cut off from the 
| district. These evils, which any rerson interested in 
the details of the distribution of water may ascertain, 
deserve the gravest consideration. 

The system of compelling the poorest classes in 
overcrowded and unhealthy dwellings to store water 
| for fifteen or twenty hours out of the twenty-four— 
| as is frequently the case— in such inadequate vessels 
as they may be able to provide is also an evident san- 
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mankind everywhere. Especially is this so in the case 
of the crowded communities living in the large cities 
and towns. This necessity was recognized in the ear- | 
liest ages of the world’s history, and numerous exam- | 
ples of the substantial and costly structures that were 
erected to supply that necessity still remain, to attest 
the high degree of civilization and the engineering 
skill which existed among the ancients. 

The people of our modern great cities, however, 
have had to depend mainly on wells and cisterns for 
their supplies of water until within a comparatively 
recent date. It was not until about the beginning of 
the 17th century that the inhabitants of London, Eng- 
land, had their houses supplied with water direct from 
pipes, and it was not until in the present century that 
very many of the other large cities of England and 
America adopted similar provisions to supply their 
needs. There are two systems of water supply, the 
intermiticnt and the constant. The latter, so far as | 





we are aware, prevails universally in this country. In 


England, however, there are districts where a suffi- | 





cient quantity for a constant supply for the domestic | 
and manufacturing uses of all the people cannot be 
obtained, and the former, or intermittent system, is | 
then introduced. 

There are cases, however, where the necessity for | 


this intermittent system is the result, not of a lack of | 
a sufficient supply for all ordinary uses, but of the 
enormous waste which prevails, more or less, in every | 
city having a public water supply by means of the us- 
ual appliances of underground pipes and conduits. | 
In the city of Chicago which draws its supply of | 
water from that inexhaustible reservoir, Lake Michi- | 
gan, so extravagant are the people in the use, and so | 
willful in the waste, of the precious fluid during the 

entire year, but especially in the summer season, that | 
in the remote districts of the city, the water almost 
entirely ceases to run at some hours of the day, and 
even in the very heart of the city, the water is with 
difficulty forced to the third stories of the houses, and | 
hardly ever beyond. In hundreds of houses during 

the warm season, the water is kept running to cool | 
the air, and from thousands of garden hose pipes it 
is left to run both day and night, while from | 
many of the private hydrants which are everywhere 

present in the yards of the poorer classes of people, 

streams are constantly flowing at full pressure, either | 
or the amusement of crowds of urchins, or through 


willful neglect of turning it off by the occupants of the | 
premises. 
both public and private, and from the pipes in almost | 
all the houses and factories, to prevent it from freez- 
ing and so causing damage by the bursting of the | 
pipes. The Board of Public Works has remonstrated | 
with, and threatened, and the newspapers have lec- 


In winter, the water runs from hydrants, | 
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| tirely disregarded. 


| of many pipes is often unknown. 


tured, the inhabitants about the matter time aud 
again, but with little or no beneficial effect, and the 
only remedy that seems to be of any avail is to add 
more force at the pumping works until there is no lack 


| anywhere within the limits of the water supplied dis- 


tricts, which remedy is being applied now in the con- 
struction of the new tunnel and pumping works in the 
South Division of the city. 

But the principal purpose of this article is to show 
the evils of the intermittent system of supply, and of 
the waste of water, together with the means adopted 


| for diminishing the latter, and so hastening the resto- 
| ration of a constant service. 


In a paper read before the Institution of Civil Engi- 
neers, by Geo. F. Deacon, M. Inst. C. E., aud Bor- 


| ough Engineer of the City of Liverpool, entitled “On 
| the Systems of Constant and Intermittent Water Sup- 
| ply, and the Prevention of Waste, with special refer- 
| ence to the restoration of Constant Service in Liver- 


pool,” we have perhaps the best treatment of the sub- 
jects under consideration yet published anywhere, 
Mr. Deacon has for many years filled his present re- 
sponsible position, and has paid special attention to 
the water supply of the great city of Liverpool and 
his paper is a most valuable contribution to the liter- 
ature of Engineering. We would like to publish it 
entire, together with the plates illustrative of it, for the 
benefit of the readers of ENGINEERING NEws, but 
the great length of the paper, and our limited space, 
prevents us making more than an abstract of it. 
In his introductory remarks the author writes : 


Unexceptionable house drainage, however seldom 


realized, is generally regarded as indispensable; but | 
| the necessity for preventing waste of water is far less 


obvious. The consumer recognises in such preven- 
tion no direct sanitary benefit, and so takes little pams 
that the water fittings shall be of the best possible 
construction, and the pipes of the required strength ; 
and although on the part of those who supply the 
water, great alarm is often manifested, the conditions 


required to prevent leakage, even when no substan- | 


tial impediment to its prevention exists, are often en- 
It might be supposed” that water 
companies would be so influenced by the risk of in- 
creased future expenditure, that they at least would 


resort to all practicable means for the prevention of | 
waste, but, at the present time, many of those com- | 


panies are allowing water to be laid on at high pres- 
sure for the supply of service pipes and fittings such 
as must inevitably, in the course of a few years, lead 
to great and continuous waste ; and if this obtains 
under the control of bodies whose pecuniary interests 
are so intimately affected, it is easy to understand 
that the laxity in the case of many water committees 
of corporations and local boards is equally great. 
When conditions such as these prevail, it is not 


| strange that the state of pre-existing fittings and pipes 
| is almost wholly neglected. 


There are but few towns, 
except those in which a water supply has only recent- 
ly been introduced into the houses, whicn do not pre- 
sent the most incongruous combination of pi and 
fittings of every kind in use since, cr even before, the 


abandonment of those hollow trunks of trees which-| 0” to closets by pipes direct trom the mains. 
| formed some of the earliest water mains, and many 


miles of which have been recently dug up. Between 
such antiquated appliances, and the pipes of the great 
strength and fittings of the comparatively perfect me- 
chanism now known to be necessary to resist the in- 
fluence of frost, surface traffic, and increased internal 
pressure, the step is a wide one; even the very exist- 
It is not surprising 


| therefore that under both roads and houses there are | 
| innumerable sources of continuous waste which no | 


« rdinary inspection, however careful, can detect. Ex- 
haustive reports have been prepared by engineers; 
Parliamentary Committees and the Board of Trade 
have inquired into the subject in the most thorough 
manner, and in a few towns complete success has at- 
tended the endeavors to prevent waste; but all this 





has done little to relieve the feeling of comparative 
helplessness which so generally prevails. 

Under these circumstances the Author submits the 
followfng remarks on the subject generally, together 
with the results of his experience in the matter, gained 
n connection, not indeed with the metropolis, but 
with a town of the first importance, the water supply 
of which, having been changed from constant to inter- 
mittent service, has been regarded as a most unfort1- 
nate example of the evils resulting from waste of water. 

The waste of water may be divided into two classes: 

Ist. Continuous or hidden waste, being that which 
flows from pipes and cisterns below ground, and 
sometimes by hidden pipes from cisterns above 
ground. 

2d. Discontinuous or superficial waste, being that 
which arises from defective fittings above ground, or 
| from taps and valves temporarily left open. 
| In addition to these sources of waste there is fre- 
quently a considerable loss of water in its application 
to useful purposes; but as any attempt to induce a 
| Spirit of parsimony in this respect is reprehensible, it 
| would be an error to treat the loss thus occasioned as 
one for the prevention of which it is desirable to adopt 
active measures, ‘The expression “ water used or con- 
sumed,” will therefore, in this paper, include such as 
| is drawn off by hand, whether actually applied to use- 
| ful purposes or not. 

Out of every 100 gallons of water passing into a 
service main during twenty-four hours, it is not unu- 
sual for 35 gallons to be lost by continuous or hidden 
waste, and 35 by discontinuous or superficial waste, 
while only 30 are drawn off for use. 

This being the mode of disposition of the water un- 
der constant service, it is obvious that, if the duration 
of supply to the main in question were reduced *to 
twelve hours a day, half the water hitherto wasted, or 
in this instance 35 gallons out of every 100, would be 
saved, less the waste from fittings connected with cis- 
terns, which would continue until the storage was ex- 
hausted. But this would not be a correct measure of 
the gross reduction in the volume of water taken, as 
experience shows that the consumers would, while the 
water remained on, draw more freely than before, and 
would generally store as much of it as possible until 
the supply valve was again opened. 

Thus the system of intermittent supply increases 
to some extent the use, or rather misuse, of water, re- 
| ducing at the same time the most important element 
of waste nearly in direct proportion to the reduction 
in the hours of supply, and as it is the most obvious 
method by which the loss of water may be limited. 
the expedient has frequently been resorted to. 

When water is cut off from a district, the mains and 
| pipes discharge themselves chiefly through leaks at 

ow levels. Air rushes in from defects at higher levels 
to fill the space lately occupied by the water, or, if an 
opening toa pipe happens to be beneath a liquid, 
that liquid is forced into the mains by atmospheric 
pressure. 

In most towns defects of this nature are probably 
as numerous and important as in Liverpool, where 
| open ends and large holes in water pipes have been 
found in direct communication with the sewers and 
drains, and in such relation to the system of mains 
and pipes fhat an indraft of sewer air must inevitably 
have taken place each day during intermittent ser- 
vice, with which air the water first drawn in the morn- 
ing must have been charged. 


In the poorer districts of many towns water is laid 
Under 
intermittent supply the basins cannot, therefore, be 
flushed out except when the water is on. The more 
frequent stoppage of the drains follows of necessity, 
and the pan often remains charged in consequence. 
The supply pipes are in many instances commanded 
only by common cocks, which are liable to be left 
open, and in such cases there must be an indraft from 
the closet pan each time the water is cut off from the 
| district. These evils, which any rerson interested in 
the details of the distribution of water may ascertain, 
deserve the gravest consideration. 

The system of compelling the poorest classes in 
overcrowded and unhealthy dwellings to store water 
| for fifteen or twenty hours out of the twenty-four— 
| as is frequently the case— in such inadequate vessels 
as they may be able to provide is also an evident san- 
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itary evil, and is, in the Author's judgment, a most; GRAPHICAL ANALYSIS OF ROOF _ will equal the tension on 3-4 


fertile element in the production of intemperance. | 
The storage of water in cisterns for drinking and cu- 

linary purposes is most objecticnable, much more so | 
than is generally understood. Such cisterns are com- 

monly found in close contiguity to, or even connected 

bya pipe with, the drainage system of the house. 

‘They are often uncovered, and so become the recep- 

tacles for decaying animal matter; frequently, too, 

they are exposed to the direct rays of the sun and 

become polluted with organic growth, while when 

containing water from some sources, they are often 

the cause of lead poisoning. The Author has in nu- 

merous instances found the overflow pipes from cov- 

ered cisterns for storing drinking water actually con- 

nected with the soil pipes below the traps, so that the 

surface of the water was in direct contact with air from 

the house drains and sewers. 

Under the intermittent system water for drinking is 
necessarily subject more or less to these conditions : 
under the constant system it may be drawn direct 
from the main, and the cistern may ‘be retained for 
other purposes. But, apart from all considerations of 
the intermittent service which it so often induces, the 
waste of water is harmful in itself; although some in- 
fluential men advocate a supply of water so abundant | 
that it may be wasted to an unlimited extent, on the 
plea that it flushes the sewers and teaches people to | 
be cleanly. But these impressions are not borne out 
by the facts. Of all the water wasted a large portion 
does not find its way direct to the drains. Through- | 
out the older parts of Liverpool. for example, even | 
during a dry summer season, and although the base- 
ment of every house had been drained, the cellars and 
the soil around were in most cases completely satura- 
ted with water from the town supply. This was their 
state under ‘ntermittent service, and if constant ser- 
vice had heen a possibility without a reduction of 
waste, its blessings would have been greatly alloyed 
by the augmentation of a condition which could not 
fail to exercise a prejudicial influence on the comfort | 
and health of the people. 

In isolated instances, and for a short spgce of time, 
some individual drain may be benefited by an excess 
of water; but by the larger portion of the waste, viz., 
that which finds its way through the ground, and 
thence through the brickwork, injury is dove to the 
structural condition of the sewers, and to their effect- 
ive action. 

The most enthusiastic advocate of superabundant 
supplies would scarcely suggest that a larger quantity 
than 100 gallons per head per day should be given ; 
but assume that 100 gallons per head per day, in ex- 


cess of the water used, flow continuously down a sIn- | 


gle house drain. Suppose there are ten inmates. a 
number far above the average for each house, there 


TRUSSES. 


Draw ca, parallel to 


1-3, and 4a parallel to 3-2. Then will the triangle 


| cha represent the forces which act on the point 3, and 


| they will be found to follow one another round the 


BY CHAS, E. GREENE, A. M., PROF. OF CIVIL ENGI- 


NEERING, UNIVERSITY OF MICHIGAN, 


I 


It is proposed in this series of articles, to explain 


| and illustrate a method for finding the stresses in all 


the pieces of a root or other truss, under the action of | 
a steady load, and to show how the wind or any 
oblique force alters the amount of the stresses arising | 


from the weight. The diagrams, as here developed, 


are credited in England to Prof. Clerk-Maxwell, and 


the method is known by his name. But little previ- 
ous knowledge of Mechanics will be required of the 
reader to understand the explanations, and we shall 


endeavor to make all points clear as we proceed. 
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will be wasted in twenty-four hours, tooo gallons, a | 


quantity which could not have the smallest beneficial 
influence upon any drain. It would be a mere drib- 
let, such as would pass from a pipe under ordinary 
pressures, through a hole the size of a pin’s head. 

The main sewers and outfalls in the lower parts of 
towns, where the quantity of water is usually too great, 
receive the aggregated driblets, and moreover, as in 
those parts the pressure in the mains is greatest, they 
receive the larger portion direct, and not after passing 
through the branch sewers above, to which they might 
in isolated cases be of some benefit. 

Happily the cleanliness of branch sewers and drains 
is not dependent upon the waste of water. It-is the 
result of experience that the sadden discharge of two 
gallons of water through a soil drain each time that 
drain is made use of is thoroughly effective in clean- 
ing it, and this sudden flush is provided for by all 
properly drawn up regulations as to water fittings. 
Further, at the heads of all branch sewers in towns 
flushing chambers for intermittent action may be con- 
structed which will give a perfectly satisfactory result 
with an expenditure of water no greater than one 
quart per head per day. 


[TO BE CONTINUED. } 





A large amount of correspondence has been received | 


which will appear in our next issue. 


The North Chicago Rolling Mill Company expects 
to make 8000 tons of iron and steel rails this month, 


| Taking it for granted that, if two forces, acting at 
| a common point, are represented by the two adjacent 
sides of a parallellogram, ca and cm, Fig. 2, their re- 


sultant will be equal to the diagonal cd of the figure, | 


drawn from the same point,—a force equal to this re- 
sultant, and in the opposite direction, will balance the 
first two forces. Thence, considering one half of the 


parallellogram, we have the well-known proposition 


that, if three forces act at a single point and are bal- | 
anced, and a trianglé be drawn With sides parallel to | 


the three forces, these sides will be proportional in 
length, by a definite scale, to these forces. The torc- 
es will also be found to act in order round the trian- 
gle. If the magnitune of one force is known, the 
other two can be thus readily determined. 


| from the points 1 and 2, (Fig. 1,) by the cords 1-3, 
| 3-2, and 3-4. Draw cd, toa convenient scale, verti- 
| cally, to represent the weight, by so many pounds to 
| the inch. This line will, of course, be parallel to, and 


[Entered According to Act of Congress, in the year | 


1875 by Charles E. Greene, in the office of the Libra- 
rian of Congress at Washington, 


For example :— Let a known weight be suspended | 


triangle, as shown by the arrows. 

Suppose next, that a rigid, triangular frame is fast- 
tened on the cords of Fig. 1, so that, as shown by 
Fig. 2, the cords are attached at ¢he vertices of the 
triangle, while their directions are undisturbed. Then 
it matters not if the portions of the cords within the 
triangle be cut away ; equilibrium of this combination 
as a whole will exist so long as the directions of these 
cords, or forces external to the frame, meet, if pro- 
longed, ata common point. We desire to find the 
forces, or stresses, exerted in the three pieces of this 
frame. 

Before proceeding further, let ws explain the nota- 
tion which it is proposed to use, and which will be 
found very convenient when applied to more complex 
frames. In Fig. 2, write a letter in every space which 
is cut off from the rest of the figure by lines along 
which forces act. Thus D represents the space with- 
in the triangle, A the space limited by the external 
forces on 1 and 2, B the space between the pnll on 2 
and the line which carries the weight. Then let the 
piece of the frame or the force which lies between 
any two letters be called by those letters; thus, the 

upper bar of the triangle is AD, the right hand bar is 

BD, the cord to the point 1 is AC, that to the weight 

is CB, etc. 
frame, cb will then be the vertical line of force to cor- 
respond with CB, 4a the tension of the cord BA, and 


lastly ac the pull on 1. 


In the triangle of forces external to the 


This method of notation was 
introduced by Mr. Bow, in his Economics of Con- 


struction. 


Consider the left hand apex of the triangle. This 
point is in equilibrium under the action of three for- 
ces, viz.. AC, CD, and AD; we know the direction 
| and magnitude of AC, and the direction of the other 
| two. The three forces at this joint must therefore be 
| equal to the three sides of a triangle, as before. No- 
| tice that the external forces were taken in the order of 

the letters ACB, as shown by the arrows on the tri- 

angle ach. ‘Take then the forces at the left hand an- 
gle of the frame in the same order, and commence 
with the one fnlly known, or AC. 


because that is the direction 


Pass from a toc, 
of the action of this 
| force on the joint under consideration. Next, from c, 
| draw ed parallel to CD, prolonging it until a line from 
its extremity, d, parallel to the piece DA, will strike 
a, The direction in which we passed, from ¢ to d 
and then to 4, shows that CD and DA both pull on 
the jo‘nt where they meet. 
Next take the lowest joint, Remembering again 
to take the three forces in equilibrium at this joint in 
the same order as the three external forces were tak- 
en, and commencing with the first known one, we go, 
in the stress diagram, from d to c, because we have 
just found that the stress on the piece DC is a pull 
on this joint, next down cé, in the direction in which 
the weight acts, and finally we draw, from 4, dd par- 
allel to the piece BD. This last must close on the 
point d, or the construction has not been carefully 
made, and the direction in which we draw it, from 4 
to d, shows that the piece BD exerts tension on the 
lowest joint. 


If the reader will run over the triangle 
| for the right hand joint, he will see that the directions 
| just given are complied with. 

| If we imagine that Fig. 2 is inverted, we shall have 
| ehree thrusts for the external forces, the stress dia- 
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gram will be inverted, and there will be compression 
on each piece of the frame. 

In order to make these first principles more plain, 
let us take another case. Suppose a triangular frame, 
(Fig. 3,) to rest against a wall by one angle, to have 
a weight suspended from the outer corner, and to be 
sustained by a cord attached to the third angle and 
secured to a point 2. Since the frame is at rest under 
the action of three external forces, and since the 
known directions of two of these forces, viz., AC and 
BC, will meet at 4, if prolonged, the thrust of the wall 
on the frame at 1 must have the direction of the line 
1-4, otherwise rotation would take place. These 
three forces will then be found by the following con- 
struction :—draw ac vertically, equal to the known 
weight acting down at the right hand corner; next, 
from c, a line parallel-to the cord and force CB, and 
prolong it until, from its extremity 6, a line may be 
As we went from 
c to J, and then to a2, CB must pull on, and BA must 
thrust against, the frame. 


drawn, parallel to BA, to strike a. 


To find the stresses on the pieces :— take whichev- 
er joint is most convenient, for instance, the one 
where the weight is attached ; pass down ac for the 
external force, and then, observing the order in which 
the triangle of external forces was drawn, draw cd 
parallel to CD and da paralle) to DA. CD will bea 
tie and DA a strut. Take next the jointat1. Here 
the reaction, as before ascertained, is da ; next, comes 
ad, the thrust of the piece AD against 1; and lastly 
db, parallel to DB, to close on 4, the point of begin- 
nihg, shows that DB also thrusts on the joint 1. 

Once more, suppose that a triangular frame, (Fig. 
4,) has a weight attached to its lowest angle, and that 
the other two points are supported by two inclined 
posts. The forces 1-4 and 2-4 must intersect 3-4 at 
the same point. Draw aé vertical and equal to the 
given weight; draw dc parallel to 2-4 and ca parallel 
to 1-4. Note that dc and ca will both be thrusts. 
Next draw, for the lowest joint, after passing down 
ab for the weight, 4d parallel to BD, and da parallel 
to DA, thus finding that BD and DA both pull on 
the joint AB. 
compressive stress. 

Enough examples have been given to show the first 
principles of this method. Since, in Mechanics, the 
polygon of forces follows naturally from the triangle 
of forces, and is simply a combination of several trian- 
gles, then, if we have several external forces or a num- 
ber of pieces meeting at one joint, we follow the same 
rules. First, d-aw the polygon of external forces, 
taking them in regular succession round the frame, 
either to the left or right, as may seem convenient ; 
next, take any joint and, commencing with the known 
force or forces, passing over each line in the direction 
required by the action of the particular force on the 


| 
As in former cases, find dc, which is a | 





| 
| 
| 


lines which meet at one point in the stress diagram. 
This same reciprocity will exist in more complex fig- 
ures, and it is a valuable check, among many which 
we have, upon the accuracy of the construction. 

Note further, that where the point of intersection of 
the external forces falls within the triangular frame, 
the point of intersection of the stresses on that frame, 
in the stress diagram, fall within the triangle of exter- 
nal forces, and vice versa. 


In our next paper we shall advance to the treat- | 


ment of some simple roof trusses. 





Astronomical Notes.--No. IX. 





PREPARED FOR THE ENGINEERING 
S. W. BURNHAM, F. R. A. S. 


NEWS BY 





Mr. Bishop's observatory near London, for a long 
time in charge of Mr. Hind, is to be discontinued, and 


the instruments presented to the Royal Observatory | 


of Naples. 
of the ill health of Mr. Bishop requiring a residence 
in a milder climate. The astronomical library com- 
menced by Mr. Bishop's father, for many years treas- 
urer of the Royal Astronomical Society, is very com- 
plete and valuable, and will probably accompany the 
instruments. 
has been done with this equatorial in the hands of 
Mr. Dawes and others. 


Another great refracting telescope has been com- 
menced by Grubb, of Dublin, for the new observatory 
now being erected at Vienna. The object glass is to 


| have a diameter of about 27 inches, and a focal length 


of 32 feet. The intention seems to be to follow the 
plan of Clark with the Washington 26-inch refractor, 


This step has been taken in consequence | 


A large amount of double star work | 





in the use of a steel tube, a hollow base for the driving | 


clock, and in other respects. The revolving dome 
will be of steel, and made and set up in the first in- 
stance, at Dublin. When everything is finished and 
in working order, the building and instrument will be 
transported to their destination, The glass is to be 
manufactured by Feil, of Paris, and the whole is ex- 
pected to be completed by the autumn of 1878. 


The great reflector of the Paris Observatory has 


| been officially visited by the French Minister of In- 


struction, in company with the distinguished astrono- 
mer, Leverrier, and pronounced in every way a com- 
The weight of the moveable part is 
The mirror is 120 centimetres (47,2 in.) 

The weight of the speculum is only 
half a ton, and it is suspended like the common equa- 
torial refractor. 


plete success. 
nine tons. 
in diameter. 


The building covering the instru- 


| ment can be moved in a few minutes, allowing the tel- 


joint under consideration ; treat the remaining pieces | 
| ed by the dismissal of Leverrier, and the war. 


in the order in which the external forces were taken, 


and draw lines in the stress diagram parallel to these | 
The direction in which the lines are drawn | 


pieces. 


gives the action of the pieces on the joint. We dwell | 


on this point at some length, because it must be 
clearly understood to enable one to rightly interpret 
his diagram. 

Referring now to the figures which have been 
drawn. Prof. Maxwell calls the frame and the stress 
diagrams reciprocal figures, for the external forces, 
which must meet at one point (unless parallel, ) in the 
stress diagram, and the pieces which make the trian- 


| 


escope to be used in the open air. It is provided with 
a driving clock and the usual appliances of a com- 
plete observatory. Nearly six years have elapsed since 


the commencement of the work, but it was interrupt- 


At a recent meeting of the French Academy Secchi 
presented another report of observations of the sclar 
spots and protuberances from April 23d to June 28th 
of the present year. He records the extent of surface 
of the spots, instead of the number, as formerly. He 
finds that the daily number of the protuberances and 
the surface of the spots have gone on steadily decreas- 
ing ; that the large eruptions ceased when the large 
spots disappeared ; that the maxima of protuberances 
at the poles had disappeared, as also the faculz which 
had collected round the poles, forming coronz ; and 


gular frame have their stresses represented by the that lofty protuberances were becoming very rare. It 


| 





| and is called by him the “Radiometer.” 


appears that we are now near the minimum, and that 
an increase may be expected shortly. Secchi invites 
astronomers to carefully note the phases of this in- 
crease. 

Number 149 of the rapidly increasing list of aste- 
roids was discovered by Perrotin at the Observatory 
of Toulouse, Sept 21st. He rates it of the thirteenth 
magnitude. Its place on the 24th was: R. A. 23 
hours 18 minutes 36 seconds; Dec. —5° 30’. The 
latest discovery in this department is by Prof. Watson, 
of Ann Arbor, who found No. 150 on the night of 


| October 18th. This is given as a tenth magnitude 


star, and is therefore a more prominent object tha: 
most of these miniature planets. ; 

The discovery of a very close and difficult double 
star (€ Sagitte) by Mr. Alvan G. Clarke, was men- 
tioned in the September number of the ENGrNEERING 
News. Since that time the well known observer, 
Baron Dembowski, of Italy, has succeeded in meas- 
uring the position angle on three nights, giving a 
mean result of 316°.9. The distance, he estimates at 
not more than 0.25, making it one of the closest pairs 
in the heavens. That so difficult an object should 
have so long escaped notice is not surprising, although 
repeatedly examined by some of the best observers 
with much larger instruments. 





American Society of Civil Engineers. 

Officers elected at 23d Annual Meeting, November 
3d, 1875. 

Gen. George S. Greene, President. 

Gen. Theodore G. Ellis, W. Milnor Roberts, Vice 
Presidents. 

G Leverich, Secretary. 

John Bogart, Treasurer. 

Octave Chanute, “Alexander L. Holley, Francis 
Collingwood, Gen. Quincy A. Gillmore, Julius W- 
Adams, Directors. 

W. Milnor Roberts, Gen. Quincy A. Gillmore, 
Francis Collingwood, Finance Committee. 

Alexander L. Holley, John Bogart, Gen. Theodore 
G. Ellis, Library Committee. 





INSTRUMENT EOR MEASURING LIGHT.—An in- 
strument by which the rays of light can be measured 
is the invention of Mr. William Crookes, F. R. S., 
It consists 
of four pith discs, fixed at the extremities of two 
crossed arms of straws, balanced upon a pivot at the 
point where the straws cross each other, so that they 
can spin round on a pivot. The pith discs at the ex- 
tremities of the four arms are white on one side and 
covered with lampblack on the other. The whole of 
this arrangement is enclosed in a glass bulb, from 
which the air is removed by the aid of the Sprengel 
air pump. Exposed in daylight every passing cloud 
makes a difference in the speed at which the arms 
work. The stronger the light the fasterthey go. So 
perfectly can this mechanical force of light be meas- 
ured, that Mr. Crookes has recorded the rates at which 
different lights at different distances will drive the 
discs and arms of the radiometer. 





Civil Engineers Club of the Northwest. 
CHICAGO, November 16th, 1875. 


The next meeting of the Club will be held, Tues- 
day December 6th, at the Sherman House Club 
Rooms. The paper prepared by Mr. I. C. Ches- 
brough for the October meeting, “ The Albany Wat- 
er Works,” will be read. Hour of meeting 4:30 P. M. 

L. P. MorEHOUuSE, Sec’y. 
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Law and Legislation. 

An abstract of decisions of the Supreme Court of the | 
United States and of the courts of the various | 
States in the Union upon questions relating to boun- 
daries, surveys, etc. Compiled for the ENGINEER- 
ING NEws by John Dunn. Esq., Attorney at Law. 


316. In determining a boundary line, the original | 
location of the line, if it is shown to have been run 
and marked, is to be ascertained by tracing in direct 
lines from one monument to another, whether the 
distance be greater or less. 
Maine, 601. 

317. Where a deed or grant of land is bounded 
upon a river not navigable, the boundary line extends 
to the centre of the stream, unless there is a reserva- 
tion tothe contrary. Nichols v. Juncock Manuf’g. 
Co., 34 N. H., 345. 


Melcher v. Merryman, 4 | 


318. Adverse possession for twenty years of a tract 
of lana upon a river not navigable, gives like to the 
thread of the stream. Ibid. 

319. A party is precluded upon principles of pub- | 
lic policy, from setting up or insisting upon a boun- 
dary line, in opposition to one which has been steadily 
adhered to upon beth sides for more than forty years. 
Baldwin v. Brown, 16 N. Y., 359. 





320. A long acquiescence in an established boun- 
dary line is not merely evidence of an original parol 
agreement establishing the line, but is ground for a 
direct legal inference as to the true boundary line, of 
so controlling a nature that the party is precluded 
from offering any evidence to the contrary. Ibid. 


321. Where A being in possession of lands on 
both sides of a certain ditch, under claims of title by 
deed for more than twenty years, made a parol agree- 
ment with B, who claimed nine acres of these lands 
upon one side of the ditch, that the ditch should con- | 
stitute the division line between them, and B there- 
upon entered upon the nine acres, and kept posses- 
sion for five years, it was held, the parol agreement to 
locate the boundary line, did not of itself affect the 
true title to the disputed premises, and that A could 
recover possession. Terry v. Chandler, 16 N. Y., 354. 


322. A division fence of more than twenty-one 
years’ standing, although crooked, constitutes the line 
between adjacent land owners, even though the deeds 
of both parties call for a straight line between ac- 
knowledged land marks. McCoy v. Hance, 28 Tenn. 
State Rep., 149. 








323. Boundaries specified in the original patent, 
in the absence of intervening descriptions in deeds, 
by metes and bounds. are presumed to continue. Van 
Blarcom v. Kip, 2 Dutcher, (N. J.,) 351. 


324. In questions of boundary, natural landmarks | 
marked lines and reputed boundaries, especially if 
known to and acquiesced in by the parties interestcd, 
should be preferred, when in opposition to mere mag- 
netic lines, unless there was a known mistake in the 
marked line. Coles v. Wooding, 2 P. & H.(Va.,) 189. 

325. Streets which are well defined and designated 
by some natural or artificial monument, must govern 
course and distance in fixing the boundaries of lands; 
but streets which, in the infancy of a city or town, are 
only undefined portions of Jand dedicated to public 
use, themselves requiring to be located, would furnish 
very uncertain guides in arriving at the boundaries of 
other lands. Salsonstall v. Riley, 28 Ala., 164. 

326. In determining boundaries under a grant, 
nataral objects as laa Lairks are to be coasidereld be- 





fore courses and distances. Daggett v. Wiley, 6 Flo- 
rida, 482. 


327. Where the same party becomes possessed of 


adjacent estates, the boundary line between which has 


previously been a subject of dispute, those claiming 
| under him are not estopped from asserting the boun- 


dary line to be other than he has uniformly declared 


lit tobe. [Ibid.] 


328. Hearsay evidence of ancient boundaries is ad- 
missible, when the lapse of time is so great as to ren- 
der it difficult to prove a boundary line by the exist- 
ence of the primitive landmarks or other evidence than 
that of hearsay. [Tbid.] 


329. Where owners of land adjoining one anoth- 


er agreed upon a boundary line, and a town was laid | 
out by Commissioners on the strength of this agree- | 


ment, and no objection was made by either to these 
arrangements for a period of thirty years, it was held, 


| that these were conclusive upon them and that parol 


evidence of their declarations and admissions was ad- 
missible to prove their agreement to and acquiescence 
in the boundary line. [Tbid.] 

330. Asurvey which starts from certain points and 
lines, not recognized as boundaries by the parties 
themselves, and not shown by the evidence to be true 
points of departure, cannot be made the basis’ of a 
judgment establishing a boundary. 
12 La. Ann. 689. 

331. Parties are not bound by a consent to boun- 
aries, which have been fixed under an evident error, 
unless perhaps by the prescription of thirty years, 
Gray v. Couvillon, 12 La. Ann. 73¢. 

332. Toestablish a conventional boundary line, 
difierent from that apparently indicated by a prior 
deed, it must appear that both the parties to the con- 


Martin v. Breaux, 


vention had a good title, or subsequent parties are not | 


bound. Rogers v. White, 1 Sneed, (Tenn.) 68. 


333. Where a deed contains a description of the 


premises conveyed, by distinct and definite bounda- 
ries, accompanied by a genetal and indefinite descrip- 
tion thereof, the former governs. Nutting v. Her- 
bert, 35 N. H., r2t. 

334. Where a description in a deed does not apply 
to land intended to be conveyed, but does apply to 
other land, the description in the deed will prevail, 
and parol evidence of intention will not be admitted. 
McA fferty v. Conover, 7 Ohio, (N. S.) 99. 

335. Lots adjoining on the east and west were 
sold by numbers and a plat at the same time to A and 
B separately. The-lines of division were not designa- 
ted, but the locations were fixed by reference respec- 
tively to known and fixed monuments on the east and 
west. Each deed described the lots as of the width 
indicated by the plat, more orless. On measurement, 
the width thus given would not bring the lots togeth- 
er, while the plat showed they were intended to meet, 
and that the whole was intended to.be sold. Held, 
that the surplus should be divided between A and B 
in proportion to the lengths of their respective lines 
shown by the plat, and given in the deeds. Marsh v. 
Stephenson, 7 Ohio, (N. S.) 264. 


336. Where, in a deed conveying land, the descrip- | 


tion ran: ‘ Section thirty-five (35) east half, and suuth- 


west quarter and east half of northwest quarter of sec- | 


tion nine (9)”; it was held that the words “east half” 
belonged to the foregoing, and not to the following 
section; and that the deed conveyed only the east 
half of section thirty-five, Scholk v. Rosiers, 4 lowa, 
328, 


| City Engineers’ Salaries.— 1873. 


[ConcLUDED.] 
Charlestown, Mass.— Before annexation to Bos- 
| ton paid their engineer $1000 per year. Allowed him 
to «lo private work but required him to furnish as- 
sistants 1nd instruments at his own expense. 

Boston, Mass.—City Engineer, $5000. Assistants 
unlimited in number, and whose pay ranges from 
$3000 per year, to $1.00 per day. 
twenty men. City Surveyor, $3600. 
limited in number and pay. Average about twenty 
| men. City furnishes instruments 


Average about 
Assistants un- 


Somerville, Mass.—City Engineer and Surveyor in 
one, $2000 per year and furnished with assistants. 
| Allowed to do private work. 


| Milwaukee, Wisconsin. —City Engineer, $2500; 
| Ass’t City Engineer, $tg00; Draughtsman, $1200; 
| Leveler, $56.66 per month; two chainmen, $2.00 
per day. 

Nashville, Tenn.—City Engineer, $2500. 

Toledo, O.—City Engineer, $2400; assistants 
| from $100 to $125 per month; rodmen from $35 to 
| $55 per month. 
lynn, Mass.—City Engineer, $2000; First Ass’t 
$3.25 per day; Second, $2.00 per day. 

Terre Haute, Ind.—City Engineer, $2000; pays 
his own assistants. Council did allow over $200 for 
assistance. 

Wilmington, Del.—City Fngineer, $2000; two as- 
sistants at $1000; also has occasional outside assist- 
ance. 

Dayton, O.— City Engineer, $2000; horse and 
wagon, $500. 

Lawrence, Mass.—City Engineer, $2000; to have 
all assistance needed. 
| Little Rock, Ark.—City Engineer, $1800; assist- 
ance, $720. 

Grand Rapids, Mich.—City Engineer, $1800; as- 
| sistants, $3.00 a day 

Columbus, O.—City Engineer, $1800; one assist- 
ant, $1200; Draughtsman, $1000; two rodmen at 
| $600. 

Vicksburg, Miss.—City Engineer, $1800; assist- 
ance (1873) $240. 

San Antonio, Tex.—City Engineer, $1500; pays 
assistants and does outside work. 

Dubuque, Iowa.— City Engineer, $1500; assist- 
| ance about $750. 
| Atchison, Kan.—City Engineer, $1500; assist- 
| ance, (1873) $600. 

Lancaster, Pa.—City Engineer, $1500; assistant, 
| 
| 





| $800; chainmen, $1.50 per day; City Regulator, 
| $3.00 per day when actually employed ; two assist- 
ants at $1.50 per day. 

Evansville, Ind.—City Engineer, $1500; First As- 
sistant, $3.00 per day; Second, $2.00 per day. 

Charleston, S. C.—City Engineer, $1500 ; one rod- 
man, $25 per month. 

Augusta, Ga.—City Surveyor, also engineer of 
Augusta water-works, and also Superintendent of the 
| Turknett Springs water-works, $1500 for all. Al- 
| lowed to charge $5.00 fee for each city lot surveyed. 
One assistant “ Pump-house keeper,” who also acts 
as chainman, $600, Engineer for Canal Enlarge- 
| ment, $4000; assistant, $1500; Inspector, $4.00 per 
| day: two chainmen at $1.00 per day. 

Austin, Texas.—City Engineer, $1200 ; assistance, 
$360. Office now abolished. (1874.) 

Galveston, ‘Texas. —City Engineer, $1200; city 
| pays for assistance. For establishing monuments or 
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initial points, at a rate not exceeding that for private 
surveys. Private work in city, two cents per running 
foot for any lot, counting from nearest monument, 
no fee for any one lot to exceed $25. 

Syracuse, N. Y.—City Engineer, $1200; one as- 
sistant at $2.00 per day. Not allowed to do outside 
work. 

Peoria, 11].—City Engineer, $1200 ; allowed assist- 
ance when needed, which amounted to $350 in 1873. 

Quincy, Ill.—City Engineer, $1200 ; No allowance 
for assistance. Fees for grade, $2.00; measuring lots, 
$3.00 to $5.00; pre and final measurenents of exca- | 
vation or filling from $3 to $ro. 

Chattanooga, Tenn.—-City Engineer, $1000 ; office 
and instruments furnished him ; employsa rodman at | 
expense of city when needed ; no perquisites are al- 
lowed. 

Atlanta, Ga.—City Engineer, $1000 ; no assistance 
allowed. Does private work. 


Topeka, Kan,—City Engineer, $900; for assist- | 


ance during working season, $37.50 per month. 

New Albany, Ind.—City Engineer, $900; no al- 
lowance paid by the city. 

Meadville, Pa.—City Engineer, $qo0. 


Davenport, Towa.— $400 to $600 per annum ac- 


cording to amount of work. 

Ann Arbor, Mich.—$6.00 per day; $2.00 for as- 
sistants. 

Monroe City, Mich.—$5.00 per day ; $3.00 for as- 
both per annum $300. 
Rome, N. Y.—1873. $1450. 
Saratoga Springs, N. Y.—$400 to $500 per year. 


sistants ; 


Newport, R. I.—Engineers now employed by the 
job to survey and make plans ; not to exceed $5000. 

Newburyport, Mass.—1873, about $500. 

Nashua, N. H.—$4.00 per day ; $1,50 to $1.75 per | 
day for assistants. | 

Jacksonville, Ill.— Allows 30 cents per hour for 
-time employed; equals about $600 per year. 

Galesburg, I]].—City Surveyor, $100 per annum. | 
Fees: any lot of land, $2.00; plotting same, 50 cts.; | 
each additional lot, same block, $1.00; grade of 
street or walk, $1.00 per hour. 

Utica, N. Y.—City Surveyor, fees: pav.ng, 2 cents 
per square yard ; sewers, 3% cents per foot; side- 
walks, 1 cent per foot to 500, 4% in excess to 1000, 4 
in excess of 1000 ; crosswalks, 4 cents per foot ; oth- 
er work, $5.00 per day; $1.50 for assistants when 
required. | 

Baltimore, Md.—Salaries for sewer, bridge, high- 
(1873.) 


New Haven, Conn.—Speeial engineering for sew- 


way, &c., departments, $6000. 


ers, (1873, ) salaries, $3787.54 ; City Surveyor, 2000; 
assistance, $5760.03 ; surveys for harbor department, 
$6603.09; road department for surveying and engi- 
neering, 1871-2, $13,998.12; do., 1872-3, $9352.64; 
Engineers, disbursements, 1871-2, 
$5974.93. 

Ypsilanti, Mich.— 2.50 for time employed ; $300 


1019.50; 1872-3, 


in 1873. 
Ogdensburg, N. Y.— 300 to $400 per annum, ac- 
cording to the amount of work. 


Al- 
Total city engineering 
amounts to about 200 dollars per annum, Office 


Keokuk, lowa,—$5 per day when employed. 
lowed to do outside work, 


elective and for one year. 
Evansville, Ind.—1500 dollars. | 
Kansas City, Mo.—2o000 dollars, reduced from 2700. 

Allowed for assistance, 1874 and 75, 12go0 dollars. | 


| meridian line on the west. 


| chains on the south. 


| ruins and utterly destroying its old landmarks. 


| Portage, Wis.—5 dollars per day for time employed. | the town owe the agent? How much? 
Assistance allowed by the City. | case. 


CORRECTED STATEMENT. 


Fitchburg, Mass.—City Engineer, 9.74 dollars per 
day for time employed. Amount for 1873, 1905.78 
dollars. Appropriation for engineering department, 
4000 dollars. Total expenses, including assistance, 
horse hire, drawing materials. etc., 3800.46 dollars. 


Correspondence. 
Cuico, Buiter Co., CAL. Oct. 15, 1875. 


EDITOR NEws :—I have always taken a deep in- 


| terest in the discussions conducted through the me- | 


dium of the NEws, and, since a case of a peculiar 
character came under my observation a few days ago, 
I herewith give it, trusting that I shall receive new 


| light from your many correspondents. 


Section 18 lies between a grant on the east, and the 
The meridian was sur- 
veyed in 1853; the exterior lines of the township in 
1855; the grant in 1858 ; and the subdivisional lines 


| in 1867, 
The field notes of the subdivisions call for 73.35 | 


chains on the north side of section 18, and 72.40 
chains on the south side, while the actual measure- 
ment is 67.50 chains on the north side, and 66,21 
The subdivision was made by 
running east on true line, setting quarter section cor- 


| ner at 40 chains, and throwing the fractions on the 
| east side of the section. 


All traces of the quarter cor- 
Now will the parties entering 
the tractions on the east side of the section be com- 


ner are obliterated. 


pelled to lose 48 acres, more or less, or can I subdi- 


vive pro rata. Respectfully, 
A. L. KNOWLTON, 
U.S. Dep. Min. Surveyor. 


Ans.—Subdivide pro-rata. [Ed.] 





The phrase ‘‘ By hook or crook” originated in Lon- 
don more than 200 years ago after one of the greatest 
conflagrations we have any record of, and which 
swept over that city reducing its greatest portion to 
Many 
disputes arising concerning the location of the lines 


| between lots, to effect a satisfactory settlement, arbi- 
| trators were selected with the customary understand- 


ing that their decision should be final. The names 
of the surveyors in whom this confidence was reposed 


| as the parties affording the most renowned satisfac- 
| tion, were the Messrs. Hook & Crook, and it was 


their decisions and their universal approbation, which 
gained for them so great a notoriety that their boun- 
dary lines, so established, became defined as ‘* By 
Hook & Crook.” W. E. P. 

Lakeville, Conn. 





Mathematical Column. 
PROBLEMS. 


15. The Selectmen of a certain town appoipted a 
liquor agent and furnished him with liquor to the 
amount of $825.60, and in cash $215.00. The agent 
received cash for liquor sold, $1323.40. He paid for 
liquor bought $937.00; to the Town Treasurer $300; 
sundry expenses $29.00; his own salary, $265.00. 
He delivered to indigent persons, by order of the 
town, liquor to the amount of $13.50. Upon taking 


| stock at the end of the year the liquor on hand 
| amounted to $616.50. Did the town gain or lose by 


the agency, and how much? Has the agent any 
money in his hands belonging to the town, or does 





in either 
A. A. P. 
16. <A weight of 40 pounds, (P,) acts upon a disc 
| weighing 100 pounds, (A,) by a cord wound around 
| it. When no friction is considered, required the ve- 
| locity of the descending body, (P.) M. T. JR. 

17. Atwhat distance on the earth surface should 
| two mountains, three miles and two miles high re- 
| spectively, be placed, in order that the summit of each 
| should be just visible from the summit of the other. 

SOLUTIONS. 
13, page 134. Inclination of plane, = 30° 
14, page 134. Side of garden, 7.53 rods. 
M. T., JR. 


| Mr. Ep1Tor:—I send you a solution, with dia- 
| gram, worked out in full, of the problem in Trigo- 
| nometrical Surveying given by B. McG. Liverpool, 
Eng., in ENGINEERIMG News of Aug. 15, 1875. 


[Owing to a mistake of the engraver the letters A 
and y have been transposed. Readers will"please no- 
tice this in examining the solution, Ed.] 








BWE — 48° 30’ 
WEB = 70° 56’ 


Bi = 50° 04’ 
WEB = 70° 56’ 











119° 26’ 121° 00’ 

180° oo’ 180° oo’ 

WBE = 60° 34’ WEx — 59° 00’ 

BWA —BWx 96° 10’ EWx = 46° 40’ 
BWE = 48° 30’ WEx = 59° 00’ 








EWsx == 47° 40’ 

WxE — 180° — 105° 40’ — 73° 20 

To find the angle BxE assume some distance for 

WE, say 500, then 

sin. 60° 34’ : 500:: sin. 48° 30’ : BE — 429.976 
sin. 73° 20’: 500 :: sin. 47° 40’ : Ex == 385.828 
WEB = 70° 56’ ———- 

WEx = 59° 00’ 


106° 40’ 


sum == 815.804 
difference == 44.148 





BEx — 129° 56’ 

(180° — 129° 56’) 2-—==25° 02’, 4% sum of angles. 

815.804 : 33.148 :: tan. 25° 02’: tah. 1° 26’ 51° 
BxE 1° 26’ 51° 25° 02’ == 26° 28’ 51° 

Tc find the angles of the given triangle 

4060 : 5000 :: 1400: 1724.139 1% = $62.069 

sum — 2892.069 difference = 1167.931 

3200: Radius : : 2892.069 : BAC = 25° 20’ 40° 

1800 : Radius : : 1197.931: BCA = 49° 32’ 42° 

From which we tind ABC = 105° 6’ 38° 














180° — 73° 20’ = 106° 4o! = yxA = yBA 
180° — (106° 42’ 26° 28’ 51°)==46° 51’ g' = ByA | 
46° 51’ 9° . 3200 :: 106° go’ : Ay = 4201.738 
¥%[180°— (26° 28’ 51°—25° 20’ 40")] = 89° 25’ 54° | 
Sum of Ay and AC is 8261.738 ; difference is 141.738 | 
$261.738 : 141.738 :: tan. 89° 25’ 54°: tan. §9° $7’ 52" | 
89° 25’ 54°— 59° 57’ 52° = 29° 28/ 2° = xyA —CyA | 
180°— (106° 40’ 29° 28’ 2°) = 43° 51’ 58° = xAy 
sin. 106°40’ : 4201.738 : : sin. 43°51'58" : xy=—=3039.388 
46° 51’ g' — 29° 28 2° 28 17° 23’ 7° — Byx, and 





xBy = 136° 8’ 2 
sin. 136°8’ 2” : 3039.388 : : sin. 17°23/ 7°: Be=1310.525 
sin. 129° §6’ : 1310.515 : : sin.26°28’ 51°: BE=910.357 | 


sin. 48° 30’ : 910.357 :: sin. 60° 34: WE 1058.614 
sin, 88° 26’ : 1058.614:: sin. 58°44’: EO = go5.2 
sin. 88° 26’ : 1058.614: : 

Respectfully 


N. L., West Point, Neb. 





Notes and Memoranda. 


| which is to prevent the escape of the gas, a violent | 
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hour. At the latter speed a given force could draw 
little, if any, more than on an ordinary turnpike road- 


The reason why railway wheels always slip on the 
inner rail of a curve is because the flanges of the | 
wheels press on the outer rail, and thus cause the 
most friction there. 


A railway carriage, moving with a friction of six | 
pounds per ton, would, if set in motion at the top of | 
a straight plane falling 100 feet, and connecting at the | 
bottom with a straight level line, run a little more than | 
seven miles by its gravity alone. 

If cold water be poured on roasted coffee finely | 
ground, such as is generally used in boiling water, a 
considerable quantity of gas is generally evolved, | 
about equal in volume to the amount of coffee used. 


sin 32° 50’ : WO = 574.192 | If a bottle be half filled with this ground coffee, and 


cold water be then poured in until the cork is reached | 


| explosion, sufficient to force the cork out of the bot- | 
tle, or even to break the latter, will result. 





Solid pistons turned ¥% inch larger than the cylin- 
ders. and forced into their places by hydraulic power 
have been used with much success for high speed en- 
gines. They are found to remain tight for a consider- 
able time. 


The term “twist-screws” originated in a nickname | 


applied to Romulus and Remus on account of the 
meanness of their dispositions. ‘This fact has, from 
a confusion of ideas, led many to suppose that the 
Roman war-galleys were fitted with the above mode 
of propulsion. 

The adhesion of locomotive driving wheels may 
be increased by covering the tyres with emery paper. 
The adhesion of the emery paper can be secured by 
gum. F 

The best wood for railway sleepers is bird’s-eye 
maple. In fact, no sleepers made of this wood have 
yet been worn out. 

The lead of a slide-valve is commonly made equal 
to the lap multiplied by one-tenth the travel, This 
proportion works well if it effects a good distribution 
of the steam. 

Paddle engines were first applied to the coracles of 
the ancient Britons. : 

The durability of roofing slates may be much in- 
creased by creosoting them. ‘ 

All the machinery erected in the great pyramid in 
the time of the Pharaohs, for stuffing mummies, was 
driven by water-power. 

Concrete is being gradually substituted for iron as 
a material for steam boilers. One of its great advan- 
tages is that no safety valves are required, the con- 
crete itself yielding when the pressure rises too high. 

The first artesian well was sunk at Athens by Ar- 
chimedes, to supply that city with water during a 
siege. The first Cornish pumping engine was also 
constructed by Archimedes. 

Corkscrews may be made of steel wire. 


Link motion was first applied to galley slaves by 
the ancient Greeks. 

When James Watt inverted his regulator for steam 
engines. he gave it the name “governor,” out of re- 
spect to his aged parent. 

A force of traction of 100 pounds Is sufficient to 
draw a load of 2634 tons at the rate of 233 miles an 
hour on acanal. The same force would draw, how- 


It is a curious fact connected with deep mining, | 
that from the hours of 12 at night to 3 in the morn- | 
| ing the disturbing influence in the bowels of the earth | 


| obtains increased activity. 


At that time it is observed 

by miners that water falls from places where none is 

observable during the day. The volume in the wheel | 

| is perceptibly increased, the atmosphere is charged 

| with gases which often prevent the lights from burn- 
ing, and small particles of earth and rock are observed 
to fall from the top of the drives. Whether this phe- 
nomenon is to be attributed to the diurnal motion of 
the earth or other causes, it is worthy of the atten- 
tion of the curious. 


Castings of irregular forms and varying thickness 
are strained in cooling. Cast iron wheels with light 
rims and heavy naves often break of themselves soon 
after being taken from the mould, unless careful pro- 
vision has been made for the unequal contraction of 
their inner and outer portions. 

‘The “ bull’s eyes,” or convex glasses, commonly 
used for lighting American ships, have been found in 
some cases to act as burning glasses, concentrating 
the rays of the sun to such an extent as to set car- 
goes on fire. 

A long planing machine exposed on one side only 
to the rays of the sun, as in a workshop lighted only 
at the side, is thrown out of line by the unequal ex- 
pansion of the slides. 

Locomotive engine tyres two inches thick and of a 

| diameter of 4% feet, have been set with a shrinkage 
of 1% inches in the inner circumference, and that 
without bursting or becoming loose. 

In driving piles by Nasmyth’s steam pile driver | 
working at from sixty to seventy blows per minute, 

| the heads of the piles sometimes burst into flame and | 
burn fiercely. 

It has been found that in very small capillary tubes 
— say of the 1-2o00th inch in diameter— water may | 
be cooled as low as 5° before freezing. Under the 
same circumstances, water may be heated considera- | 
bly above 212° before boiling. 





Piumbing. 

Equally important to a good system of heating is 
that of plumbing, Typhoid fever and diphtheria are 
invariably produced by the escape of sewer gas 
caused by defective plumbing. The pipes should be 
of sufficient size and the joints well caulked and se- 
cured, waste pipes branching from a main pipe should 





ever, only 1900 pounds at a speed of 13% miles an | not extend in a horizontal direction more than five or 


| which he has been absent since early spring. 


six feet without having a separate air or ventilating 
pipe for the “trap,” otherwise the trap is liable to be 
syphoned. Rain water pipes should not be depended 
upon to ventilate the soil pipes; during severe rain 


storms they become overcharged with and 


closed against the escape of air, and the sudden in- 


water 


crease of water in the sewer compresses the air and 


| forces the gases through the traps into our buildings. 


Another cause of the escape of sewer gas into our 
buildings is the evaporation of the water in the traps 
when the houses are not occupied. It ought to be 
the duty of every person left in charge of an unoccu- 
pied building to let the water pass through the pipes 
of every wash basin, bath, sink. or water closet once 
a day of sufficient quantity to fill the traps. 

The basins of water closets should not be of a con- 
ical form as commonly used, to which the excretions 
are apt to adhere and largely contribute to the impu- 
rity of the atmosphere of houses. The basins should 
be of a cylindrical form with perpendicular sides ad- 
mitting of the excretions falling into the water at the 
bottom without coming into contact with the sides of 
the basin and which would thus be more readily kept 


| clean. 


To guard against defective plumbing work, the 
same ought to be tested before it is made use of. The 
test to consist in stopping the waste pipes at the bot- 
tom, and all other outlets, and, before the wash ba- 
sins, sinks, water closets, etc., are connected, to fill 
all the pipes with water, this would produce sufficient 


| pressure to test the quality of the waste and supply 
| pipes and would prove whether the joints are perfect 


or not, and secure in this way an important agent in 


| the ventilation of our buildings. 


I suppose you are all familiar with the case men- 
tioned by Dr. Reid, where about fifty members of one 


| of the Royal Society Clubs at Edinburg dined in an 


apartment which he had constructed so that the pro- 
duct of the gas combustion and the vitiated air were 
removed by a ventilating pipe, and large quantities of 


} a mild scented fresh atmosphere constantly passed 


into the room. The gentlemen present at the ban- 
quet were unaware of this arrangement, which had 
such an effect upon them that the caterer was struck 
with the enormous and increased amount of food and 
wines dispatched with the utmost ease and noncha- 
lance by the same men whom he had so often seen 
languishing over a dinner in the same, but foul-aired 
room. Not one of them knew he had displayed an 
unusual appetite, and no one complained of headache 
or other indisposition at that dinner or afterward.— 


Carl Pfeiffer. 








PROFESSOR BELL. of the Canada Geological Com- 
mission favored us with a call a few days ago as he 
was passing through Chicago en route from the north 
shore of Lake Huron to his home in Montreal from 





During 
the greater part of the season he was engaged in ex- 


| ploring new territory in the vicinity of Hudson’s Bay, 


and for some months was cut off from all communica- 
tion with his friends and civilization, but for the past 
month or so he had been collecting specimens of Can- 
ada geology and mineralogy on the north shore for 
the Centennial Exposition at Philadelphia. 

During the past ten years Prof. Bell has been ac- 
tively engaged every summer in the geological explo- 
ration of Canada, from Gaspe in the east to Manito- 
ba in the west, and to Hudson's Bay in the north. 
To his extensive experience as an explorer of new re- 
gions he adds a thorough scientific knowledge ac- 
quired under the training of such well known scien- 
tists as Sir Wm. A. Logan, and Dr. Dawson, of Cana- 
da, and Dr. Lyon Playfair, of Great Britain; we are 
certain then that the readers of ENGINEEKING NEws 
will be pleased to know that he has agreed to favor 
our columns with an occasional contribution drawn 
from his personal experience as a topographical geol- 
ogist. 


a 


ree ecient agrees 


ee 
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Invention and Introduction of the Engi- 
neer’s Transit. 
[CONCLUDED.] 

Mr. Manning but expresses the facts 
when he says, that in all material points 
but little change has taken place. 
changes that have taken place, have been 
those called for by peculiar circumstances 
—modifications, which, while retaining the 
characteristics of the Transit, have ap- 
proached more nearly to the peculiarities 
of the Theodolite. 
years became divided into the two distinct 
classes, FLAT CENTRE, as first introduced, 
and Lonc CENTRE, with centres as pre- 
viously used on Theodolite ; but it was 
not for many years that the long centre— 
for accurate work the best construction— 
became other than the exception. It now 
is the rule, and the flat centre the excep- 
tion. 

Engineers of the present day, unaware 
of the actual difference in these two styles, 
and unacquainted with the circumstances 
of early introduction of instrument, are apt 
to treat the flat centre with a disrespect it 
is far from deserving. 

For the same strength, the flat centres 
are far the lightest. Said an experienced 
Engineer to us, within the few days past, 
“The first requisite of a Transit is light- 
ness, and portability.” Judged by these 
requisites, the flat centre is the instrument 
of to-day. But he spoke for his own pecu- 
liar branch—railways ; and while we are 
by no means ready to endorse this opinion, 
we have no hesitation in saying that the 
circumstances existing at the time of first 
use of Transit were such, that had the in- 
strument been constructed with the long 
centre, its usefulness andgeneral introduc- 
tion would have been very much retarded. 
The great peculiarity of the first made 
Transits was their ability to stand hard 
usage, and non-liability to get out of order 
under ordinary usage. The centre is a 
broad metal plate—thick, which it is impos- 
sible to bend, or injure in any manner, ex- 
cept by wear ; the plates were thick, not 
easily bent, and the spring vernier, in case 
of bending of plates, followed the motions 
and allowed the readings to be made suffi- 
ciently accurate to continue work. The 
rack and pinion had nothing that could 
break, while the tangents, as then con- 
structed, were equally simple. Ifthe stand- 
ards, by a fall, were bent so that the tele- 
scope wonld not revolve in a vertical plane, 
the construction was such, that with the 
ax as ascrew driver, the standards could 
be loosened, and a piece of paper inserted 
to correct them. 

In fact, the opinion of the writer with 
means of observation, and the use of such 
an instrument, is: Zhat a flat centre 
Transit, rack and pinion, and spring ver- 
nier, cannot be made totally useless by any 
accident short of absolute breakage of 
parts. : 


The | 


Transits in the after | 


7HE ENGINEERING NEWS. 


its work, and it can stand comparativel 
ltittle rough usage without receiving this 
| injury. 

Of the good judgment of the first form 
of construction, the length of time that 
many of them have beer in use—for some 
are still doing duty—is the best of evidence. 
Twenty-five years ago, as rodman, we fol- 
lowed and worked with a flat centre Tran- 
sit, that to us then looked old enough to 
retire upon its laurels. So constant had 
been its use, that its corners, of hard ham- 
mered brass, the edges of its standards, 
and other parts, had then been rounded in 
carrying against clothing. Ten years after- 
wards we followed behind it, on the loca- 
tion of one of our main lines across the 
mountains, where, for a long time, it had 
been the sole available instrument ; and 
one year ago it was in the shop for repairs, 
the owner still believing that for railway 
work it had no superior. This instrument 
was light, weighing between fifteen and 
sixteen lbs.; had seen at least 40 years’ 
service, large part of the time in the hands 
of Assistants, and in the rough, wooded 
country. We doubt the possibility of a 
long centred instrument leading an equally 
long life. 


While in charge of some Railway works, 
we kept in office, where there were sev- 
eral Assistants, both styles of instruments, 
and the Assistant’s choice, in all cases, was 
for the flat centre. 


It is not our intention to argue any supe- 
riority in the first form of Transit. It is 
not the equal, for accuracy and smooth- 
ness of motion, of the long centre. Its day 
of universal application has passed, and its 
| field of usefulness narrowed ; but it yet 
Aas its field, and the Engineer will do well 
in making selections to give it fair consid- 
eration. Our desire is simply to do it jus- 
tice, and to offer for it a slight defence to 
| our younger Engineers, who having nev- 
er seen or used it, can know but little of 
| its faults or merits. 
| 
| 





j 








In the Transit’s early days, no Express, 
on call, drove to the door, receipted for the 


boxes, and relieved all anxiety, no matter | 


how many thousand miles away, nor what 
obscure point was the destination. Instead 
of this, they had in many cases to be con- 
signed to the top of the stage, or to the 
Connestoga wagons, unless the destination 
was near the coast, when the sea became 
the best route. Thus we find the follow- 
ing extracts, looking at random into the 
books of shipments : 


1833. Aug. 13. Sent, = ship Chester, 
to F. Beaumont, Natchez, care of 
Florchell & Co., New Orleans. 


1833. Aug. 16. Sent, per brig Mo- | 


hawk, to Boston, to W. G. Neil, for 
Boston and Providence R. R. 


There is no difficulty in understanding 


Not so, however, with the long centre. | why the call was for a Transit that noth- 


There, the least injury to centres or plates 
ends the usefulness of the instrurnent for 


ing much short of entire annihilation would 
render necessary to send back, over its 


‘new in and with it the demand for the 








slow, long, and uncertain journey, for re- 
pairs. 

The spread of internal improvements 
in this country had, at this time, fairly com- 


new instrument increased rapidly. So 
great was this increase, and so much did 
it outgrow the facilities of manufacture, 
that the inventor was compelled to send 
to England an order to have the greater 

art of a limited number of transits made. 

his was in 1835, and these were the first 
transits, or parts of transits, made in Eng- 
land. About three dozen were thus ob- 
tained, the more particular parts being 
made here. They proved far from remu- 
nerative ; some few were passable, others 
more troublesome, requiring alterations 
and repairs ; while a fatal fault to a needie 
instrument, iron in the metal, was found 
to exist in nearly a dozen. 

Of the latter, most were broken up ; sev- 
eral remained in the establishment, in an 
unfinished condition, until recently, one of 
the last being taken to adorn the monu- 
ment of a Civil Engineer, in Laurel Hill 
Cemetery, Philadelphia. 

The earlier manufacture of the transit 
instrument was, for want of conveniences, 
attended with many difficulties. The art 
of Graduation had as yet made but little 

rogress, and the introduction of the trans- 
it called for nearer approach to perfection. 
The first Graduating machines were ex- 
tremely primitive, consisting simply of a 
circular plate of about 18 inches diameter, 
upon which degrees and half degrees were 
marked off, either by mechanical sub-divi- 
sions, or from a similar plate. The one in 
the establishment of W. J. Young, bears 
the name of Apams, Maker, Lonpon, 
and consists of such a plate as we have de- 
scribed. 

Such were the means of graduation in 
1820. Mr. Young started, as soon as he 
commenced business, the construction of 
an engine of 24 inches diameter, worked 
by the endless screw and treadle; and 
shortly after introduction of Transit com- 
menced another of 26 inches diameter, for 
finer work, in which a new and important 
principle of construction for these engines 
was introduced. A few years afterwards, 
this same machine was rendered auto- 





matic, and is yet doing active duty, second 
to none outside of the establishment for 
accuracy. About the same time, Mr. Ed- 
mund Draper constructed a graduating en- 
gine, which, amongst those acquainted 
with it, has a high reputation for accuracy. 


The completion of the large 48 inch 

| Graduating Engine, by W. J. Young, 
which he intended to be the perfect engine 

| of the world, completed a line of Gradua- 
‘ting Engines, which, for completeness of 
| range, is certainly not equalled here, per- 
haps not in any establishment in Europe. 
ae Transits advanced to perfection, these 
advances in graduation became necessary. 
That they were not made at once, but 
were the result of almost a life of thought, 





is evident from the fact, that from the year | 
1821 to 1860, or but 10 years before his | 
death, W. J. Young was almost constantly | 
engaged upon the making or pertection of | 
these engines. 

Another serious difficulty arose from 
the want of opticians of ability. The first 
glasses used were ainertel principally 
from England. With the slow communi- 
cation across ocean at that period, it was 
long before an order given could be re- 
ceived ; and the purchase of all glasses to | 
be found here, of proper size and focal 
length, furnished but a short supply. What 
was more troublesome, was the next sup- 
ply differed in size and length from the | 
ast. When an inquiry for a larger instru- | 
ment, or one of different construction, | 


came, the question which determined the | 
practicability of its manufacture, was the 
capability of making the telescope. 


About 1849, an optician named Worth, 
commenced in New York the manufacture 
of glasses of telescopes for Engineer’s In- 
struments, and they proving so much bet- 
ter than those otherwise attainable, the 
writer of this was sent to learn, under 
Worth’s instructions, the optical art. Be- 
fore long, arrangements were made, Mr. 
Youug purchased the tools and mechinery, 
and it was removed to Philadelphia, along 
with the workmen, and connected with 
his establishment, with which it continued | 
connected for many years, until, from in- 
creasing business, the tax on personal atten- | 


| ent constructions, until, today, the finest 


| to look back to the earlier laborers. 





tion became too onerous ; the tools and 
machinery were retained, and Mr. Worth 
—— in position to start for himself. 

rom the optical department, as carried 
on during this period, came the majority 
of those now engaged in the manufacture 
of glasses for Engineering instruments. It 
gave the impetus which established the 
business permanently in this country. Fitz, 
of New York, and one or two others, had 
been quite successful in making the larger 
glasses for Astronomical Telescopes, but 
we believe had not turned their attention 
to the others. 


The Transit instrument having thus 
been brought nearer perfection, in gradu- 
ation and optical performance, received 
but few more changes in construction. 
The decimal graduation of vernier, sug- 
gested at an early day, by S. W. Mifflin, 
C. E., proved great advantage in the turn- | 
ing off deflection angles for curves, and 
was adopted by many, — < by the 
Engineers of Pensylvania R. R., all of 
whose instruments were graduated in that 
manner. 

_ The Zoose vernier and arc, for vertical 
angles, applied by the writer about the 
year 1850, was an improvement over the 
much-liable-to-be-injured full circle. 

The shifting Staft-head, patented by W. 
i. Young, in 1858, was another of those 
ittle improvements which increase the 
value of the instrument much. 

The many varied uses to which, from 
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strument has been called, has brought forth | 
instruments of greater delicacy and differ- 


‘Transit of the conscientious instrument 
maker is a splendid instrument, not sur- 
passed in its performances by the produc- 
tion of any other country. 


Of later minor improvements, some ben- | 


| eficial, some the exploded humbugs of by- 


gone days, we are not now to speak. The | 
profession have other, perhaps less partial 
means of discovering them. Our desire is 
simply to keep from oblivion, the dates 
and circumstances of introduction of the 
instrument which has played so important 
a part in the ever memorable forty-five 
years of American railroad construction, 


| and which might, perhaps, be lost in the | 


whirl which has been crowding the Rail- 
road mind ever forward, leave it no time 





The Mechanical Age. 
The London Times, criticising Lord | 
Derby’s Manchester speech, says: 
“However quick other countries may | 
have been to develop the great me- | 
chanical discoveries of the century, it 
is to England that those discoveries are 
mainly due; and our riches have been 
derived as much from the genius and 
patient intelligence of men like Steph- 
enson and Faraday, as from our stores | 
of coal and iron. But until recently | 
manufactures and machinery were re- | 
garded very much as outlying provin- 
ces of human energy, which might be | 
left to take care of themselves. They | 
brought wealth tothe country and fort- | 
unes to individuals, but they were re- 
garded as no more a matter of general 
concern than any other trade. They 
are now recognized as a kind of public 
care ; and even in his capacity of For- 
eign Secretady, Lord Derby was invi- 
ted at Manchester to treat them as of 
primary importance. Without going 
the length of Dr. Playfair the other day 
and treating the natural science as al- 
most a substitute forall human culture, 
it is evident that, as a matter of fact, 
all culture is being brought to bear up- 
on them, and that they are absorbing 
energy and attracting thought in every 
sphere of life. In view of this remark- 
able reaolution of thought, one is a lit- 
tle provoked by the very matter-of-fact 





/ments of 


| order of facts. 
| dear in England ? 





reasons which are usually alleged in ex- 
planation of it, and Lord Derby, in the 
greater part of his Machester speech, 
was too true to his habitual caution in 
contenting himself with . reiterating 
them. Labor, he says, is dear, and is 
becoming dearer ; and it is consequent. 
ly more and more necessary to invent 
labor saving machinery. Similarly, at 
Leed, the other day, even the apostles 
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work, and patience, and source ot expense, progress of science in this country, the in- | of science could find little more to tell 


us than that other nations are threaten 
ing to undersell us, and that we need 


all. scientific appliances to hold our 


own. All this is, no doubt, true, but 
the reality is too vast and broad to be 
adequately represented by such state- 
the case. To say that we 
must invent better machinery because 
labor is dear, however accurate, is nev- 
ertheless something of a reversal of the 
What has made labor 
Above all things the 
invention of machinery. A machine is 


|only matter animated by intelligence ; 
,and it is not merely because the wants 


of men have grown more numerous, 
but because their intellects fave grown 
more active, that they have at length 


reached a stage of their development 


at which they are concentrating their 
energies on asserting the dominion of 
intelligence over nature. It is this 
which is implied when we call the pres- 
ent a mechanical age.” 





Minutes of the November Meeting of the 

Civil Engineers’ Ciub of the Northwest. 

The 60th regular meeting of this Club was held at 
the Sherman House Club Rooms, on Tuesday, No- 
vember 2d, 1875, beginning at 4:30 P. M. 

The minutes of the September Meeting were read 
and approved. 

The Secretary reported that no formal business was 
transacted at the October meeting. 

Mr. W.S. MclHlarg, an associate member was pro- - 


posed for full membership by Messrs. Potts aud More- 
house. 


Mr. Jas. R. Willett was elected a member of the 
Club. 


The Secretary reported that he had settled satisfac- 


torily to both parties, the matter concerning the lease 
of rooms for the last year. 

Donations were reported by the Secretary :— 

Address to the Graduating Class of the Stevens In- 
stitute, from R. H. Thurston, A. M., C. E.; 

Report of a Reconnaissance of the Black Hills of 
Dakota, from Gen. A. A. Humphreys, Chief of Engi- 
neers, U.S. A.; 

Proceedings of the Meeting of Roadmasters on A. 
& G. W.R. R., June 24th, 1875, and 

July Statement of Expenses in Engineering De- 
partment, A. & G. W. R. R., from Chas. Latimer. 

Mr. C. W. Irish proposed to donate to the Club a 
collection of minerals, geological specimens, &c. 

The Secretary was directed to tender to Mr. Irish 
the thanks of the Club, and request him to retain the 
specimens until a suitable room should be obtained 
for the library and museum. 

The paper for the evening “ The Attractive Influ- 
ence of Running Streams upon the Magnetic Needle,” 
by Mr. C. W. Irish, was read by the Secretary, the 
writer not being present. 

For lack of time the paper by Mr. I. C. Chesbrough, 
ee for the October meeting, was deferred till 

ecember. 

The Executive Committee were directed to report, 
at the next meeting, a list of books deemed suitable 
for purchase at the present time. 

The Secretary was instructed to send monthly card 
notices to members, calling attention to each month- 
ly meeting, as had been done prior to the publication 
of notices in ENGINEERING NEws. 

The meeting adjourned. 

L. P. MoREHOUSE, Sec’y. 
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Civil ENCINEERS’ CLUB OF THE NORTHWEST. 


No. 55—The Attractive Influence of Running! Streams of 
Water upon the Magnetic Needle. 


A paper read before the Civil Engineers’ Club of the Northwest, November 


2, 1875, by C. W. IRtsH, C. E. 


In my early experience as a land surveyor, I observed at times, when ¢n- 
gaged in tracing long tangent lines with the common compass, that the 
needle in certain localities along streams of water seemed fitful in its action. 
I always ran by backsights and foresights, and used the needle as a_ check 
upon my sighting. Working in this way, a practice of three or four years 
convinced me that the needle could not be depended upon to point in the 
same absolute direction for any space of time, however short. I then inclu- 
ded the above mentioned action along streams on the part of the needle, 
under the general head of local attractions. 


In 1855 I became the owner of an instrument known as the ‘‘Surveyor's 
Transit.” It is so contrived that the telescope being fixed to the vernier 


plate, revolves horizontally with the verniers. By this instrument, horizon- 
tal angles can be read independently of the needle, and ifdesired, magnetic 


With this 


instrument I had the best in use for the purpose of watching the compass 


bearings can be taken to an accuracy of one minute of a degree. 


needle, so untruthful to my purpose and yet-so true to nature. 


My field of labor lay in the eastern, northern, and northwestern parts of 
the state of Iowa, thus giving me a great range of surface, and variety of 
streams to work over. I 


soon had 


a chance to test the instrument, and 
note the effect of running water upon the needle, while engaged in tracing a 
tangent some seven miles in length, lying in township 83 north, ranges 13 
and 14 west of 5th principal meridian, and crossing a considerable stream 
known as Salt Creek. The bearing of the tangent at the end west of the 
creek, was north 41° 16’ east. Ata point one and a half miles west of the 
creek, the bearing was north 41° 39’ east. At one half mile east of the 
creek, the bearing was north 40° 13’ east, while at the east end of the line 
the bearing was north 40 


16’ east. This last named point lay about four 


miles east of the stream. Here was a marked case. 


Guided by my expe. 
rience in such matters, I repeated the observations at many and various 
points, and several times, during the succeeding three years, and never 


found a variation from the before stated results greater than 16’. 


Afterwards, in running preliminary lines for the Chicago and Northwest- 
ern railway in Story County, Iowa, I found, in tracing a tangent twelve 
miles long from East Indian creek to Skunk River, that the north end 0 f 
the needle was deflected to the eastward a little above two degrees in that 
distance, and that the north point began a movement towards the west af- 
ter we had crossed the latter stream. In this case I had the opportunity to 
The notes have been mislaid, and I have to 
depend upon memoranda made at the time in a pocket diary, so that I can- 
not particularize as in the first case mentioned. I might go on quoting from 
my notes a large number of like cases, which I have preserved, to show the 
reasons that I have for my belief that running streams of water have mag- 


verify results several times. 


netic polarity, and that from the running water always attracting the south 
pole of the needle, it is north polarity. 


The most extensive experiment that I have made and elaborated, upon 
this species of “ local attraction,” was while engaged as assistant upon a 
preliminary survey for the Chicago and Northwestern railway in 1863, from 
Boonsboro, in Iowa, to Decatur, in Nebraska. The line passed through 
the towns in Iowa of Jefferson, Dennison and Onawa. The survey was 
under the direction of W. W. Walker and L. Burnett, Esq’rs. We ran 
from the west bank of the river Des Moines westward, and crossed North 
Coon river at an angle of about 60°, ran along Middle Coon river to its 
head, at that point crossing the Great Divide. Thence, we ran along East 
Boyer river to Dennison. ~ We there left the West Boyer at about righ 
angles, and crossing the divide between Boyer and Soldier rivers, ran along 
East Soldier to its junction with West Soldier, thence westerly to the Mis- 
souri at Decatur. 
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On this survey we passed over many smaller streams besides the main 
ones that I have named, and also crossed a great variety of surface. The 
line was traced by the means of a transit, using back and fore sights. The 
angles of deflection were read by the vernier to the nearest minute, as were 
the magnetic bearings of the tangent lines. For the purpose of having a 
check upon the work I took astronomical observation sat intervals of about 
six miles along the line of survey, and repeated them when opportunity oc- 
curred, to insure accuracy. In these observations I used the Nautical Al- 
manac circumpolar stars at their greatest elongations. 


Thus did we carry on a complete set of observations upon the magnetic 
variation from the true meridian, across fully one-third the breadth of the 
State of Iowa. The results of these determinations, I present to the Club 
in the chart and profiles accompanying this paper. 


The line of survey is represented upon the chart in red. 


It has each in_ 
terval of ten miles marked upon it. 


The profile of the earth’s surface is in 
black, and a corresponding scale of elevations above the water of the Des 
Moines river at the zero of the line is given at the left end. The magnetic 
profile is in red, and a scale of variations from the true meridian ranging 
from 9° 46’, the lowest observed variation, to 13° 32’, the highest variation 
observed on the survey. Each vertical space of the profile is taken to rep- 
resent two miles, and each smallest horizontal space represents ten feet in 
elevation, or two minutes of a degree in the scale of variations. The scale 
at the right hand of the variation scale is placed with its zero at the lowest 
observed variation, and shows the entire change observed in degrees and 
minutes, The vertical spaces are numbered at each ten miles correspond- 
ing to the ten mile stations on the chart 1 have placed the letter @ at the 
maximum points of variation, and the letter 4 at (he minimum points. 


It will be seen that the maxima and minima go in pairs, there being two 


of them at each point of change, and the twoalways of the same kind, as 
the case may be. 


In conclusion : It will be seen by an inspection of the chart and profile 
alluded to, that the movement of the needle in the vicinity of a stream was 
as if the adjacent stream had pul/ed the -needle’s south end streamwards, 
both on the approach and recession of the needle. Now this movement on 
the part of the needle could only be induced by the stream possessing 
north polarity, and is such movement as the same needle undergoes when 
carried over a wire that is conducting a current of electricity. 


I have carried on such experiments and observations in a great many 
cases, over lines from 80 to 200 miles in length, and find upon collecting 
the facts brought out that the results are in uniscn with those already des- 
cribed. Hence I conclude that running streams of water exert a percepti- 
ble effect upon the magnetic needle, and that the cffect of the stream as 


thus evinced, and as far as I have had the opportunity to observe, is that of 
North Polarity. 


If I have succeeded in describing and accounting for one of the peculiar- 
ities of the magnetic needle, and thus have helped to sift the subject of 
Local Attractions, then is my end attained. 


TABLE OF MAXIMA AND MINIMA VARIATIONS. 


Dist, |E'njVarn| SS ")/Dist, |E’n)Var'n 
mis fel? | amiss (fe || 
0 o!10 00! { West bank Des|| 684% |420/11 


32] Valley of East 








0% 280) g 46) { Moines river. || 72% |\380\11 B 

1% 350) 9 56) || 7334 |365)11 26) | POYS™ 

6 250 g 48) Beaver creek. || 76 |350/10 56, Boyer river. 
15%\230/10 45| Butrex creek. | 82 (680\11 6) Soldier and Boyer 
1714 240/10 38) || 84 |SS50/11 20 (divide. 
25% 300/10 40 8814475'10 30) } Valley of East 
26 (280/10 32) North Coon river. || 94° [415/11 36) } Soldier. 

28 (280'10 38) ); 98 \350\11 28| | 

30 |380!To 12) l 99'4|335\12 8) Soldier river. 

36 |36011 22,{ Middle and N.\108 600'11 -o| Mo. and Soldier 
39% 430 12 281 Coon divide. lire 430/10 30) (divide. 
454/430/11 38) +) |\116 |300\11 15) , 

46 (450/11 364 ae Me \I17 lazol10 54| Little Sioux river. 
48 (440/10 56; y 128 (250/13 32 

55%4|560\11 20) Miss. and ‘Mo. rivers) 132 |250/13 12| Missouri river, 

67 |430/11 20 (divide. | 
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Life of Raiis. 


On the Form, Weight Manufacture and The flange of the rail should not be cut, fic. With such ties, the rail should be 41 


but the rail kept from crawling, by straps | inches wide, and the ties more frequent 
connecting the fish-plates with the ties, or | and wide than otherwise. 


A second Report, Presented May 5th, 1875, by AsH- 


S by some other similar contrivance. 
BEL We tcuH, C. E. (Chairman.) 


: ‘ s is the practice in many parts of Europe. 
to present some definite results, which a | 4S" ei 
wite experience alone can establish. They This can be done ata trifling ven by se 
therefore earnestly beg their professional | ** machinery. It prevents the bearing, 


issued by the Committee last year, or in brings a great weight on a small area, both 
any other way they may think best. In| Of ratl_and wheel, crushing the metal of 
the Be age a rs points uane ‘settled the rail, and wearing a groove in the tread 
« , « . . oi . . . 
will be presented, and a few questions rais- of the ee hehe, seu a _— he rail 
ed for the consideration of the Society. other rails. By making the top of the rai 


Forms of rails on the same principles as | "&"ly & plane surface and giving it the | 


es ee Se 
those recommended by the Committee | PToper inclination, a large area of con 


have been adopted on three of the great tact can be obtained from the very first, | 
railroad systems of the country—the Erie, and rail and wheel both preserved- This | 


Lehigh Valley and Pennsylvania. The is much better than to round the head more 
Pennsylvania has also adopted the plan of we - about 12 ag tah ag 
a deeper head for main lines, on nearly the ere ee ee eee d J 
same base as a shallower head for branch- | *0ng tracklayers of fully spiking down 
alas! thins Indus fad tna tines 4 4% inches the rails before accurately lining and level- 
The Committee considers it settled, that | '"S up the track.» If the track ts — 
with the present weights on a wheel, a when it is spiked down, its tendency after- 
thickness ofthe eibdbé ofthe ten ofseven. | Watds however carefully straightened, is 


sixteenths inch for steel, and one half inch | to come back to the same crooks it had at | 


for iron is sufficient ; as fully proved in first. 
both cases by eight years experience with 


i iladel phi 1 New York ; = egg 
ens eet caida vt substances should be avoided. This is one 


four horizontal for the under side of the | '¢#80n for bringing the sides and bottom | 
head and top of the base is the best ; that of ‘sm head — ~ a pest rns ay | 
three-sixteenths inch is sufficiently thick S caeeas lcleines cates pry of the | 

> s e f . . ‘2 > vi De 
ee coke Sy oe oes tre ee ee 2 Committee think the fish-plate should not 


a radius of about twelve inches that the | De concave towards the stem, thus leaving 
outer covering at the under side of the head | * wide ee ee ee oe fe: , ec 
should be as sharp as possible, also that, =e ae . aed so th ache, Such 
for a road much used, the fish-plate should | °© Srowne Unc = ; i d . £7 = th : 
be steel and its surfaces of contact at the rome weacenagie desc ~~ “4 ee ee 
top and bottom as great as possible. rey CCNENS Se 

In the former report, great breadth of Nothing should be sacrificed to make 
head was recommended, because with a/| the bottoms and tops of fish-plates alike. 
given weight the more it is distributed, the | It would be advantageous to make the bot- 
less the injury done by it. But it may be | tom somewhat wider than the top can be 
objected that as the wear on the side of the | made, so as to have a broad bearing sur- 
head in some cases is nearly as much as on | face on the base of the rail, say an inch 
the top, the diminished depth necessary to | Wide, so as to compensate for the greater 





give increased width with the same amount | wear by sand, &c., at the bottom of the | 


of metal, counterbalances the advantage of | plate. 
the breadth. But the endurance ofinjury | The Chairman has always found so far 
from the pressure of a given weight on the | as his observation went, and has long be- 
top is under some, perhaps not very unu- | lieved, that the joint on the tie makes the 
sual conditions, as the square of the surface | best track. His practice was to place these 
compressed, while the endurance of shear- | ties at the joint so close together as to al- 
ing on the side is probably only directly | low for tamping. 
on the surface. Besides, the wider the 
head the greater the aggregate amount of 
service. 

With imperfectly welded iron, the an- 
gles made by the stem with the head and 


them 71% inches wide and 2 feet from cen- 
tre to centre, the maximum weight on the 
wood being abont 400 pounds per square 


F inch, good white oak will not, under ordi- 
base should be somewhat filled in, and the | nary circumstances, cut or wear out before 


joint fastening in that case made at the} jt rots. But chestnut, the softer oak, or 
base. other soft woods, unless very elastic, should 


T i ican Society of Civil Engi- | 20t have more than 250 or 300 pounds on 
: sem, | May, a Sigger naytrmetong a square inch if the road has a heavy traf- 


“Rails should be symmetrical, and inclin- | 
The members ofthe Committee on Rails ed to match the conical surface of the 
desire, when they make their final report, | Wheels, by dressing off the top of the tie, 


As the surfaces of contact between rail | 


: . . -plate are liable to be worn by dirt, | 
rw. te he main | 20d fish-plate are y dirt, 
ee apewe Gee neeey: whene sue eee sand and cinders, lodging places for those | 


With bases 4 inches wide, ties under | 


It is objected to this very broad base that 
the increased metal adds nothing, or next 
to nothing, tothe strength ofthe rail. But 
the important thing is bearing surface on 
the tie. A little more or less strength is 
of small account compared with the even 


| bearing given by uninjured ties. 
: os : : re | gg J J 
brethren to state their experience on the while the rail is new, from coming only | 


: : : : a nz stri ail surfi hich | ; : 
subject, in response to the interrogatories | O°. # Narrow strip of rail surface, w | fish-plate beyond the outside of the base, 


The plan of extending the bottom of the 


so far as to have a considerable bearing on 
the tie, seems to be gaining ground. In 
favor of this plan it is said that it gives lat- 
eral as well as vertical stiffness to the joint ; 
that by spiking through it, the rail is kept 
from crawling without notching the bars ; 
and that it increases the bearing surface on 
the tie at the joint, just where it is wanted. 
| The two first of these objects would be 
gained by letting the projection extend 
beyond the base only to the depth of the 
spike notch. Against extending the pro- 
jection so far beyond the base, as to bear 
much on the tie, it may be said that it in- 
creases the complexity, and therefore the 
difficulty and uncertainty of fitting ; and 
that it creates cross strains and lateral 
| movements, and consequent wear of the 
bearing surfaces. 


The Committee is still unprepared to 
say much about the manufacture of rails. 
Some of the ablest rail makers have given 
the following rules as prominent among 
those necessary for making good iron rails. 

“ Select the stock best adapted to each 
part, the hardest metal for the head, the 
| strongest for the base. Use only grey met- 
|al, not white. Put no old rails into the 
| head or base ; puddle thoroughly, or the 
| metal will not weld thoroughly. Cut off 
|and throw out all ends of puddle bars ; 
| make the top slab about 1 inches thick— 

thicker will not heat before the small bars 
burn—pile 8 inches square. The top slab 
| should be four-rolled (thrice heated), the 
| bottom thrice rolled and the stem twice 
| rolled ; no puddle bars in the rail. Each 
heating should be unitorm and thorough 
| without burning, or the welding will be 
| imperfect.” 

| Specifications are of little value if the 
| puddling and heating are not faithfully 
|done. An unwise saving ofa dollar to the 
| manufacturer, or a little unfaithfulness in 
_the workmen, will probably reduce the 
|value of the rail ten or twenty dollars. 
| Ten or fifteen per cent. added to the ordi- 
| nary work on rails would double their val- 
ue. An expert rail-maker knows this very 
well, but he cannot put ten dollars extra 
| work on a ton, in order that it may be 
_ worth sixty dollars more to the purchaser, 
_who will not allow him any part ot the ten 
out of the sixty he makes. The railroad 
| agent who purchases may also know this, 
| but he cannot follow his own judgment, 
for he knows his directors will say he paid 
ten dollars a ton more than the market 
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= It is thus that the interests of stock- 
olders are sacrificed. 


Steel rails should contain from 0.3 to | 


0.55 per cent. of carbon, according to the | condense and finally destroy the iron. 


character of the stock and the hardness 
that may be safe where the rail is used. 
On a good well-ballasted road-bed, not 
subject to harm with the frost, much high- 
er steel would, of course, be proper than on 
a badly-ballasted clay foundation road-bed 
in a cold climate. 

The main objection to very heavy heads 
and light frames below is, that the thin 
parts cool first and permanent strains are 
created. To prevent this, the base and 
stem may, while cooling, be immersed in 
sand or some other slow conducting sub- 
stance, so as to cool no further than the 
head. It would also be well to clamp the rail 
while cooling, down to a level bed against 
a straight edge, which could be done by a 
very simple apparatus. Many good rails 
of all forms are ruined in straightening. 

The holes through the stem should be 
drilled, not punched, and there should be 
no notch in the base. Before leaving the 
mill, the ends of all rails and also all fish- 


plates should be tried by a gauge, and if 
from unequal shrinkage or wear of rolls or | 


imperfectly removed sand-burn or other 
cause, they are not accurate, they should 
be made so. Dressing or filing by track- 
layers will not make a sufficiently accurate 
fit. 

The welding of iron rails may be very 
thoroughly tested by shearing off a short 
piece from the end. Each individual lam- 
ina will tend to curl up by itself and sepa- 
rate from the others, and will do so if the 
welding is not very perfect. As good 
welding is one of the essential qualities of 
a good iron rail this test is all important. 

The Chairman of the Committee was 
so much surprised to find so little difference 
in the loss of metal in iron and steel rails, 
that since the former report was presented, 
he made further examinations of 58 steel 
rails rolled by John Brown & Co. and 7 
iron rails rolled by the Bethlehem Iron Co. 
The steel had been laid from four to seven 
years, the iron from four to six years, all 
on the main line between New York and 
Philadelphia. To all appearance both 
steel and iron were as good as when first 
laid, except where the loss of metal was 
perceptible. The loss of metal per annum 
in the steel was from a few hundredths up 
to 0.59 pounds per yard, averaging 0.29 
pounds, and in the iron, it varied from 0.15 
to 0.6 pounds per yard, averaging 0.325 
pounds. In the examinations mentioned 


in the former report the averages were: | 


steel 0.3, iron 0.38 pdunds per yard. This 
shows that if iron was perfectly welded 
and as hard in the middle of the head as on 
the top, and never loaded so*as to crush or 
condense the metal (say not over 25 000 
pounds per square inch) it would wear 
nearly as long as steel. 
steel has, is that it has no weld, is probably 
nearly as hard in the interior as on the sur- 


The advantage | 











face of the metal, and that it will sustain 
without alteration or condensation a weight 
per square inch which would gradually 


AsupeL WELCH, 


May 3d, 1875. Chairman. 


The Influence of Forests on the Discharge 
of Watercourses and on the Moisture in 
theAir. By M. Fautrat. 





Comptes-rendus de l’Academie des Sciences, Jan. 25, 
1875, pp. 206, 207. 

The discharge of a watercourse de 
upon the rainfall over the area of its basin, 
and on the amount of evaporation. With 
the object of discovering what difference 
was caused in these respects by a country 
being open or wooded, some observations 
on rainfall and evaporation were made in 


oe 


| the forest of Halatte, and at a spot at the 


same elevation 984 feet from the forest. 
The rainfall over the forest was 18 inches, 
or 1°33 inch more than the rainfall in the 
open country, between the ist February 
and 25th December, 1874. If the rainfall 
over the forest is represented by 100, the 
rainfall in the open country is 92°5, and 
under the trees 62 ; but the loss from evap- 
oration under the trees was found to be on- 
ly one-third of that in the open ground, 
which latter is at least 70 per cent. ; so that 
the ratio of the effective rainfall in the open 
country and in the forest is as 1 to 1°44; 
and if the protection from evaporation 
afforded to the ground by the covering of 
leaves is taken into account the ratio would 
be much higher. Forests consequently 
largely assist in supplying watercourses. 

The hygrometrical observations show 
that over a forest the amount of watery va- 
pour in the air is greater than in the open 
country, especially in May, and that tor- 
ests thus afford moisture to the adjacent 
country. 





|'On a Detector of Variation in the Pres- 


sure of Cas. By M. DuMoncel. 





Bulletin de Society d’Encouragement, March, 1875. 





The appatatus consists of an alarum, which 
is put in action by an electric battery, at 
the instant the pressure of gas exceeds the 
desired amount. The liquid employed is 
a solution ot phostosulphate of mercury, 
maintained at the same level within two 
elements, each formed of two vessels placed 
one within the other, so as to produce a 
hydrostatic pressure. The larger is her- 
matically sealed, and the liquid is placed 
therein ; the smaller is a tube of glass, open 
at either end, in which are placed a car- 
bon and zinc plate ; the former is immersed 
in the liquid, and the latter, with a knob at 
its extremity, is placed 0-04 to 0°08 inch 
above the liquid level ; the smaller tube is 
hermetically fixed in the cover of the lar- 
ger, in which are also two holes, through 
one of which passes a tube of caoutchouc 
in communication with the gas-meter, and 


| through the other, one stem of a siphon, 
| connecting the larger vessels. 
A slight increase of pressure of gas rais- 
es the level of the liquid, causing the im- 
mersion of the zinc and the charging of the 
battery ; the current causes the alarum to 
| sound, until the pressure of gas has been 
reduced to its normal condition. The same 
instrument is also used to discover escapes 
of gas, and the Author refers to its cine 
in regulating the consumption so as to pro- 
duce a maximum effect with a minimum 
expense, an economy of 25 and po per cent. 
having been attained by it. It is added 
that the apparatus has been tried during 
four years with general satisfaction, and 
that the Societe d’Emulation of Rouen 
have already rewarded the inventor, M. 
Launay, whose long services as Controller 
of the Paris Gas Company have given 
him a vast knowledge of the subject. 





The stockholders of the Pennsylvania 
Graphite Co., who have recently opened 
a plumbago mine at Byer’s station on the 
Pickering Valley eto’, and erected 
works at that place to prepare it for mar- 
ket, were there a few days ago to witness 
a trial of the machinery. Everything 
worked to a charm, and the establishment 
will soon be put in full operation and will 
give employment to quite a number of 
hands. The black lead taken from their 
mines has been tested in the foundry, at 
Spring City, and we learn from an ex- 
change that it was found to be of a supe- 
rior quality. 


The whaling season is nearly over and 
the vessels are beginning to be heard from. 
| Five of the arctic fleet have already ar- 
rived at San Francisco, bringing over 
eight thousand barrels of oil. This is 
more than an average catch, and if the 
other vessels of the fleet, which are daily 
expected, bring as favorable quantities, the 
supply of this oil for the next years con- 
sumption will be considerably greater than 
usual, and correspondingly low prices may 
be expected. 


Have self-reliance. Don’t rely upon 
friends. «Don’t rely upon the name of 
your ancestors. Thousands have spent 
the prime of life in the vain hope of help 
from those whom they call friends, and 
thousands have starved because they had a 
rich father. Rely upon the good name 
| which is made by your own exertions, and 
| know that better than the best friend you 
| can have is unquestionable determination, 
united with decision of character. 





The export of American leather has ris- 
| en from 800,000 sides two years ago to 1,- 
800,000 sides this year. 


The exports of petroleum from Phila- 
delphia thus far this year’ show a falling 
off of nearly seven million gallons, as com- 
pared with the shipments of last year. 


Alexander Wolcott is County Survey- 
or of Cook County, 
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instruments and Machines. 





THE BALANCE, 


The balance is an instrument not less es- 
sential to the philosopher in his researches | 
than in the business ot every day life :— | 
«“ Mesurer et peser,” says Biot, in his Traite 
de Physique ; “ viola les deux grands se- 
crets de la chimie et de la physique ; ce 
sont la les causes de tantes les decouvertes 

u’elles ont faites dans ces derniers temps.” 
To have an accurate knowledge of the in- 
strument, it is necessary not only to be ac- 
quainted with the details of its construction, 
but also with the manner in which its act- 
ion is affected by the atmosphere which | 
surrounds it. In ordinary weighings these 
effects may be neglected ; but in delicate 
researches, and especially where the defi- 
nition of legal standards is concerned, the 
most scrupulous attention must be paid to 
the temperature and pressure of the atmos- 
phere, as well as to the effects of the chang- 
es of temperature on the weights and on 
the substance weighed. The true weight 
of a body is the force by which the earth’s 
attraction draws it downwards, and is ob- 
tained by the balance, if the weighing be 
conducted in vacuo. Ifthe air be admitted, 
it follows, from the principle of Archim- 
edes, that the body weighed as well as the 
weight which counterpoises it, will be 
borne up with forces which are respect- 
ively equal to the weights of the volumes 
of air displaced. As these volumes are 
generally unequal, it is evident that the | 
equilibrium will be disturbed : to restore 
it we must change the counterpoise for 
some other weight greater or less, as the 
case requires. This weight is the apparent 
weight of the body, and depends on the 
temperature of the air, the barometric pres- 
sure, and on the way in which the body 
and the weights are affected by change of 





temperature. 
Let W be the true weight of the body, 


According to Regnault, the weight of a liter of air 


at 32° F. and 760mm pressure is 1.293187 grams, the 


weight, therefore, at 60° F.—15°.55 C. and pressure 
30 inches==762mm is 1,2269 grams. The volume of 
the platinum weights at 32° F. is one cubic decimeter, 
divided by the sp. gr. of platinum, 22.06; therefore p 
0.0556 grams, and consequetly to obtain the appar- 
ent weight we must subtract 1.1713 from the true 
weight. Appareut weight—998.827 grams. 


THE MOUNTAIN BAROMETER. 
The weight of the barometric column 


is equal to that of the atmospheric column, 
which stands on an equal base. 


atmosphere the height of the mercurial 
column must become less and less as the 
superincumbent weight of air diminishes. 
To confirm this by direct experiment, Pas- 
cal, in the year 1648 A. p., requested a friend 


| to ascend the Puy de Dome, a mountain 


of Auvergne about 5,000 feet high, with a 
barometer, in order to compare its height 
when at the top and at the bottom of the 
mountain. The result of the experiment 
showed that the mercurial column was be- 
tween three and four inches lower at the 
top of the mountain than at its base. This 
completely fulfilled Pascal’s conjectures, 
and laid the foundation of a correct knowl- 
edge of the physical properties of the 
atmosphere. At the sea level the height 
of the barometer varies from 28 to 31 inch- 
es : the lowest ever observed, about 13% 
inches, was seen by Gay-Lussac in a bal- 
loon ascent, in which he reached an alti- 
tude of 23,000 feet above the sea. 
THE CAMEL. 


This apparatus is used for lifting a ship 
over the bar of a river without unlading : 
it consists of a large wooden case, made 
water-tight ; the mode of using it is to slip 
a pair of cables under the ship’s keel, one 
near her stern, the other under her bows ; 
the four extremities of these cables are at- 
tached to camels filled with water, and 
sunk close by the ship’s side to a conve- 
nient depth ; the water which they con- 


P its counterpoise in vacuo, and P in air ;) tain is then pumped out ; this causes them 


let also w and p ke the weights of the vol- 
umes of air displaced ; then it is evident 
that W=P, and W—w=p—p, from 
which—P — p=w — p. 


We can calculate the weights w and p 
if we know the volumes to which they cor- 
respond, and also the temperature and 
pressure of the air. 


1. By an Act of Parliament (5 Geo. IV. c 74) pas- 
sed in 1824 the standard gallon was defined to be a 
measure capble cf holding 10 lbs. avoirdupois of dis- 
tilled water, weighed in air with brass weights, at the 
temperatnre of 62° F., the barometer standing at 30 
inches ; let it be required to find its true weight. 

The contents of such a vessel sre 277.274 cub. in. 
The weight w of this volume of air at 62° F., and ba- 
rometer 30, is 85.652 grains. If the specific gravity of 
the brass whights be 7.824, the weight p is evidently 
the quotient of w divided by this number, or 10.947 
grs. The true weight, therefore, exceeds the appar- 
ent by 74.705 grains. True weight70064.705 grs. 


2. The legal standard of the metric system is the 
kilogram, and is defined to be the weight in vacuo of 
a liter of distilled water at 4° C; let it be required to 
find the apparent weight of a liter of water weighed 
in air with platinum weights ot 60° F., and pressure 
30 inches. 


to rise to the surface, earrying the vessel 
upwards with them ; when the draught of 
water is sufficiently diminished, the ship is 
towed across the bar into deep water. 
Suppose the interior dimensions of one of 
these chests to be 20 feet long, 6 feet wide, 
and 8 feet deep; that its thickness is 2 
inches ; ard that it is constructed of wood 
whose sp. gr. is 0.6; it may be easily 
shown that its weight is very nearly two 
tons, and that the amount of water it dis- 
places, when wholly immersed, is 27 tons ; 
its acensional force is therefore equal to 25 
tons. Four such camels attached to a ves- 
sel in the way described lift it out of the 
water with a force equal to 100 tons. 
THE BALLOON, 

The first balloon ascent was made in the 
neighborhood of Paris in the year 1783, 
A. D., by Pilatre de Rozier and the Marquis 
d’Arlandes. The balloon they used was 
that invented by Montgolfier : it consisted 
of a large spherical envelope, with a circu- 
lar gallery attached to its lower extremity, 


It is evi- | 
| dent, therefore, that as we ascend in the 








in which the aeronauts were carried ; in- 
side the balloon, and a little above the gal- 
lery, was a grating, on which straw and 


paper were burned ; the combustion of 


these substances expanded the air con- 
tained in the balloon, and consequently 
expelled some of it. This rendered the 
weight of the balloon lighter than an equal 
volume of the air at the external pressure 


| and temperature, the consequence of which 


was, that the balloon ascended in the air 
with a force equal to the difference of these 


+} two weights. 


In consequence of the danger attending 
these Fire-balloons. or Montgolfiers, as 
they are called, their use was soon aban- 
doned,—not indeed until some lamentable 
accidents had occurred—and in their place 
was substituted the Gas-balloon. Instead 
of filling the interior of the balloon with 
heated air, we introduce a gas lighter than 
air ; as hydrogen is the lightest substance 
at present known, it seems peculiarly eli- 
gible. We estimate the ascensional force 
of a balloon filled with hydrogen as fol- 
lows :—A cubic fathom of air at the stand- 
ard temperature and pressure weighs 16. 
535 lbs. ; and a cubic fathom of hydrogen 
weighs 1.141 lbs. If this be subtracted 
from 16.535 lbs., we obtain 15.394 lbs., or 
in round numbers, 15 lbs. for the ascen- 
sional force of a cubic fathom of hydrogen, 
To obtain, therefore, the ascensional torce 
of a hydrogen balloon, multiply its con- 
tents in cubic fathoms by 15, and from the 

roduct subtract the number of lbs. weight 
in the car and balloon. The first ascent 
in a balloon of this description was made 
by MM. Charles and Robert from the 
Champ de Mars, on the 26th August, 1783, 
A. D. ; their balloon was 27 feet in diam- 
eter, and contained 50 cubic fathoms ; this 
volume of hydrogen was able to lift, accor- 
ding to the above rule, 750 lbs. ; and as 
the weight of the car and silk of which 
the balloon was made was much less than 
this, a considerable ascensional force fe- 
mained. In consequence of the difficulty 
and expence of procuring a sufficient quan- 
tity of hydrogen gas, modern aeronauts 
have preferred to increase the size of their 
balloons, and use coal gas, which has a spe- 
cific gravity of about 0.500 ; this substance 
is easily procured in any quantity in large 
towns, in the neighborhood of which bal- 
loon ascents are generally made. To find 
the ascensional force in this case, we mul- 
tiply each cubic fathom by 8 lbs. 








The Chicago and Northwestern rail- 
way car shops in the suburbs of Chicago 
are now so nearly completed that they 
will be in running order within thirty 
days. A new boiler shop for the locomo- 
tive department has just been finished. 
This department will employ 400 men. 
The old car shops in Chicago will be 
abandoned. The company is now build- 
ing two baggage cars 4o feet long, with 
4-wheel trucks, and one 50 teet long, with 
6-wheel trncks ; also a 46-foot passenger 
coach, 
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LIVERPOOL WATER SUPPLY. 
[CONCLUDED. ] 


The advocates for carelessness in the distribution | 


of water may find numerous examples of the disastrous 
influence of too strong a feeling of security in abund- 
ant supplies. That such supplies are desirable cannot 
be doubted, but it is equally true that they should be 


conserved with the greatest care for the reduction of | 


rates, the cheapening of manufactures, the systematic 
and intermittent purifying of sewers and streets, and 
last, but not least, to provide ever-flowing fountains 
among the dwellings of the poor. 

Before explaining the method lately adopted in Liv- 
erpool for the prevention of waste of water, and the 
results which have attended those measures, the con- 
ditions of supply and demand during the last few years 
will be briefly stated. 


been provided with stopcocks, and while the fittings 
| were still tied it was found that each individual waste 
could in nearly every instance be heard, when the 
street was quiet, by applying the turning key to the 
stopcocks and placing the ear upon it. 

The application of this system of detecting waste 
has been long known, but it was found impracticable 
| to carry it out successfully during the day, except as 

an experiment, because it was necessary in each case 
| to tie up and watch the fittings, and because the noise 
of traffic rendering the sounding operations extremely 
difficult. 

During the night these obstacles did not exist. So 
long as the Engineer or any of his chief assistants 


| personally superintended the nocturnal work, the re- 


In the year 1858, water was for the first time laid | 


on constantly to nearly the whole district, an area of 
60 square miles, which the Corporation were bound 
to supply. The quantity available, under the most 
favorable conditions, was apparently ample, and it 
might reasonably have been expected to meet the de- 
mands of the increasing population for many years to 
come; but within seven years the people were again 
subjected to the intolerable annoyance of intermittent 
service. In August 1865 it was found necessary to 
reduce the service througout the borough to twelve 


| ered to be passing. 


hours, in September of the same year to seven, and ulti- | 
mately to three hours a day; yet, notwithstanding this, | 


the mean consumption for the year was 25.01 gallons 
per heaa per day, not including trade supplies. 
Various steps were then taken to obtain further 
supplies; and before 1870 the whole available yield 
was increased by about one-fifth, by sinking new wells 
and boring in the New Red Sandstone near Liverpool, 
and by the purchase of water at Rivington. hitherto 
given as compensation, Notwithstanding this, how- 
ever, the average number of hour's service was gradu- 
ally and of necessity decreased, while the consumption 
per head did not diminish ; and in 1873 it was for the 


first time found necessary to place the Out Townships, | 
containing 109,749 persons, under intermittent ser- | 


vice. 

A new supply had been talked about, but many 
years must elapse before the necessary works could be 
carried out, while any year might bring with it a dearth 
of water. Powers for such a supply could only be ob- 
tained on condition that constant service would be 
given; and it had been ascertained by experiments 
that the average constant service would not be less 
than 33.5 gallons per head per day, exclusive of trade 
supplies by meter. Even if the Liverpool people had 


believed that they were justified in asking for it, with | 


the examples of Norwich, Manchester, and many oth- 
er towns before them, the fact that so large a propor- 
tion of their present supply during twenty-four hours 
was utterly and harmfully wasted would have consti- 
tuted a powerful argument in the hands of opposing 
counsel. The further prevention of waste was there- 
fore regarded as a necessity; while the restoration of 


constant service, which, it appeared to the Author, | 


ought to be given with the existing supply, was looked 
upon as a possible concomitant. 


The past measures for the prevention of waste in 
Liverpool to the year 1873 has been ordinary house- 
to-house inspection. In 1872 the Author made a se- 
ries of experiments, with a view to devise means for 
discovering the locality of a larger portion of the waste 
than the house-to-house inspectors were enabled to 
trace. These experiments were conducted with the 
ordinary piston meter, and in the following manner. 


A district was divided into a number of blocks of 
houses, each block being placed in charge of a trust- 
worthy man at the same hour, while the occupants 
were requested not to allow any water to be drawn 
until they received further notice. As an additional 
precaution, these men closed and fastened every tap, 
ball-cock, and other fitttng, in order to prevent all use, 


and so far as possible all superficial waste. The me- | 


ter resumed its steady rate of movement, and the quan- 
tity found to be still passing averaged 7.9 gallons per 
head per day; while in one of the four districts under 
examination it was as high as 14.5 gallons. Outside 
each house, under the footways, the service pipes had 





sults were successful; and by counting the strokes per 
minute of the meter from time to time it was easy to 
ascertain the waste, which had been checked by clo- 
sing those stopcocks through which water was discov- 
The premises connected with 
such stopcocks being reported on the following morn- 
ing, became the subjects of examination by the day 
inspector. 

The advantages of the system were manifest, as the 
labor of discovering waste was reduced, the certainty 
of discovery increased, and the annoyance to consci- 
entious householders by an ordinary house-to-house 
inspection removed. 

By these means the consumption of water for the 
whole set of ex perimental districts, containing 31, 080 
persons, which under nine hours’ service had been 
19.5 gallons, and under constant service 33.5 gallons 
per head per day, was reduced under constant service 
to 13.3 gallons, and subsequently to about 12 gallons ; 
while in one district of 2, 134 persons it was brought 
down to 6,6 gallons, without altering a single fittting 
which had not been found to be actually wasting wa- 
ter. 


A little consideration showed, that, in order to ob- 
tain such results over the whole district of supply, inclu- 
ding a population of 630,000, in a sufficiently short 
time to ward oft the expected dearth of water and to 
restore constant service, several] districts mnst be in- 
spected every night. The difficulty of efficient super- 
vision would have been very great, and it would have 
been impossible to ascertain how far the closing of the 
stopcocks commanding wasteful property had been 
faithfully performed, as no record was preserved of the 
change in the rate of movement of the piston meter, 
except that returned by the inspectors themselves. 
The cost, too, of reliable piston meters and of the nec- 
essary chambers was at least £112 for each district 
of about 2,500 persons, while the expense of mainte- 
nance was considerable. 


It was under these circumstances that the Author 
devised an automatic check upon the motions, at once 
of the night inspectors and of the water, the cost of 
which is comparatively small. The instrument known 
as the Waste-water Meter records the time and rate 
of flow through the main, after the manner in which 
an indicator diagram records space and pressure. The 
diagram drawn by the instrument distinguishes water 
wasted from water used. It registers not only the 


| change of velocity, induced by the closing of any stop- 


cock during the night, but the time at which the men 
commenced work, and tke time at which they ceased 
work. Such an instrument would, if applied to all 


| service mains, give the means, first, of ascertaining at 


any time the most wasteful districts, and thus enable 
the superintendent to concentrate the energy of his 
men on the streets which most require attention, and 
subsequently of insuring the efficiency of the examin- 
ations during which the waste is limited to a few pre- 
mises only. 


The apparatus has been described elsewhere, and 
was recently reported upon to the Liverpool Corpora- 
tion by Mr. F. J. Bramwell, M. Inst. C. E. It is 
unnecessary to do more than to explain, that in the 
instruments now mzde the diagram is carried on a re- 
volving drum 6 inches diameter, and is divided by 
horizontal lines into sixty-two spaces, each of which 
represents 100 gallons per hour; so that the maxi- 
mum rate of flow capable of being registered is 6,200 
gallons per hour. By vertical lines the diagram is di- 
vided into twenty-four equal spaces, each of which 
passes the pencil in one hour. In the actual sheets 
the horizontal lines are not quite equidistant. 


In applying the Waste-water Meter the city was 
divided into Waste Water Districts, the largest of 
which contains 4,271 persons; the average maximum 
rate of flow being about 3,500 gallons an hour, and 
the mean rate per head per day 13.5 gallons. The 
smallest meter district contains 870 yersons, the 
average rate of flow being 4000 gallons an huur, and 
the mean rate per day per head 51 gallons. 

The total number of meter districts on the 10th of 
April 1875, was 120, and the population under control 
306, 912 so that the average population of the districts 
_Was 2, 557. 


The cost per thousand persons in a town in which 
stopcocks are already laid would average for the me- 
ter and fixing £14 7s. If, however, as in the case of 
Liverpool, the greater proportion of the stopcocks 
have to be charged to the system, the cost, including 
the meter, would be about £39 7s. per thousand 
persons. 

A district having been selected, a sketch is prepared 
showing the place the meter is to occupy. A single 
length of pipe is removed from the outlet side of the 
service valve, and connecting pipes are Jaid to beneath 
the nearest point of the footway and convey the water 
through the meter. The cast-iron meter cover is pla- 
ced in the footway next to the kerb. 

After a meter has been fixed, readings are taken to 
ascertain the consumption of water in the district un- 
der the ordinary intermittent supply. The district is 
next placed under constant service, and the consump- 
tion ascertained under that system, betore any meas- 
ures for the prevention of waste are commenced. In 
twenty-four hours a complete diagram 1s drawn. If 
the meter is left for seven days, seven complete dia- 
grams will be superimposed upon each other. In such 
cases the night consumptions are distinct; but the 
day consumptions, owing to the greater fluctuations, 
are generally more or less confused. It is therefore 
usual at first, when particularly accurate information 
is required to remove the diagrams every second or 
third day. 

The next step is to attach stopcocks to the lead ser- 
vice pipes of all premises, or blocks of premises which 
are not already capable of being controlled from the 
exterior. The details of the stopcock and its cover 
are most important; and in Liverpool the existing 
plugcocks and defective covers have created much diffi- 
culty. All new stoptaps are on the screwdown prin- 
ciple, and the loose valve is so arranged that it cannot 
fall out when the stuffing-box is removed, The sur- 
face cover is fixed into the upper side of the flag 
with Portland cement. The hinged lid is round, and 
large enough for a man to pass his arm down. 
Though all new pipes are laid 2 feet 6 inches deep, 
the stopcocks are fixed just within arm's length, in 
order that a washer may be replaced without opening 
the ground. 

The number of persons included in the area under 
tests is now to be determined, In residential proper- 
ty a fair estimate can sometimes be made on the basis 
of the Government census, or by analogy from actual 
numbering by the water inspectors in another and 
similar class of property. Where, however, as fre- 
quently happens, a satisfactory estimate cannot be 
made, inspectors are sent to every building to inquire 
the number of occupants, and in these cases they also 
examine the fittings, and furnish a return in a form 
supplied by the Warer Board. 

For some time past twelve meters, eontrolling about 
25,300 persous, have been fixed each month; and it 
is found that with one chief inspector, twelve ordinary 
inspectors, six laborers, one Waste-water Meter in- 
spector whose exertions are confined to the meter dis- 
tricts, and two inspectors to attend to special reports 
in other districts, it is easy to restore constant service 
to 5,000 persons per week, to sustain it in the old me- 
ter districts, and to maintain the average consumption 
over the whole area supplied at a constantly dimin- 
ishing rate. 

The recent progress of the system may be shown 
by comparing the circumstances of 1873, of 1874, and 
of 1875. 

In March 1874 about 170,996 persons, and in 
March 1875, 373,500 persons in the borough were re- 
ceiving constant supply. 
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During 1873 the maximum number of hours service | Common Error in ascertaining Locomo- 


to the intermittent districts in the borough was 10%; 
the minimum, 7% ; and the average 10. Since then 
the average has been maintained at 10 4 hours through- 
out the year. 

In 1873 the Out Township suply to 91,835 persons 
was reduced for an average of fourteen weeks to 12 
hours per day, Since then constant service has been 
maintained in the Out Townships. 

At the beginning of 1874 the total population sup- 

lied was about 621,000. At the beginning of 1875 
it had increased to about 632,000. 

During 1873 the water taken for all purposes, ex 
cepting manufacturers’ supplies measured by meter, 
was 5,437 million gallons, or 24.42 gallons per head 
per day. During 1874 the corresponding quantity 
was 5,478 million gallons, or 23.8 gallons per head 

r day. 

In March 1874 the rate of supply was about 24.21 
gallons per head per day. 

In March 1875 it was about 22.26 gallons per head 
per day. 

It is to be regretted that comparatively few persons 
apprehend the importance of the work in progress, 
with anything like the eagerness which would be evin- 
ced if the reduction in the rate of waste, instead of be- 
ing chiefly manifested by the restoration of constant 
service, were shown in the actual figures of water sav- 
ed, as would be the case if Liverpool had in 1872 been 
receiving constant supply. 

Fortunately the meters give the means of determin- 
ing the actual saving in water, on the assumption that 
the town was receiving constant service from the 
beginning. 

In nearly every waste-water district, the quantity 
of water taken, under the constant system, has been 
determined before disturbing the initial rate of con- 
sumption. 

The number of persons to whose service the Waste- 
water Meter system has been applied in Liverpool, to 
the roth of April, 1875, is 234.000, but many of the 
districts have as yet received little attention at the 
hands of the night inspectors. Taking that moiety 
of the districts to which attention has been chiefly giv- 
en, the supply to 117,425 persons, which under con- 
stant service averaged 32.12 gallons, has been reduced 
to 15.97 gallons per head per day. If the whole pop- 
ulation under treatment be considered, the rate per 
head per day to 234,000 persons, is found to have di- 
minished from 28.89 to 16.47, which is eduivalent to 
a total saving of 1,060.792,200 gallons per annum. 

It is known, by experiments in a few isolated cases 
that the waste in these districts may be further redu- 
ced; but the Author systematically avoids occupying 
the inspectors’ time in those portions of the town to 
which constant service has been restored, except so 
far as it is necessary to do so, in order to keep down 
the total consumption, as district by distric: the 
change is made, 

In comparing the rate of consumption per head per 
day in Liverpool, with that of other towns, the follow- 
ing considerations must not be lost sight of :— 


Unlike most towns in which constant service has 
been given and maintained at a low rate of consump- 
tion, the inmates of four-fifths of the houses are pro- 
vided with water-closets. 


The term “domestic consumption” has been some- 
what improperly applied and has a much wider signif- 
ication than in most other towns, as it includes all 
supplies for sanitary purposes, and a large proportion 
for business purposes. In other towns it is usual to 
confine the term to the use of water in private dwel- 
lings only; and this difference would be equivalent, 
in most cases, to several gallons per head per day. 

The system described has been tried in every class 
of property; and in some districts containing the best 
houses the saving of water has been quite as great as 
in any others. It is certain, moreover, that the most 
wasteful districts have not yet been reached, and there 
is every prospect of a rich harvest during the present 
year. 





Dr. Linderman, Director of the Mint, 
estimates the gold and silver production of 
bs country next year at one hundred mil- 
ions, 





tive Adhesion available for the Traction 
of Trains. 





Annales du Genie Civil, March, 1874. 





The Author states that ordinarilv, after 
having determined the total tractive force 
which can be produced by the adhesion of 
any farticular locomotive on the rails, 
engineers deduct therefrom a certain pro- 
portion, as being required for the locomo- 


| tive itself, and treat the residue only as 


available for overcoming the resistance of 
the tender and other parts of the train. 
The Author is of opinion that engineers 


| make this deduction on the basis that the 


friction between the wheels and the rails 
has to overcome the resistance of all the 
moving parts of the engine, and he enters 
into elaborate arguments with illustrations 
to show that it is the steam which has to 
overcome this resistance, and that the adhe- 
sion of the engine is not called upon to play 
any part in the matter. 

Further, he directs attention to the fact 
that by coupling a second pair of wheels 
in a locomotive, so as to turn them into 
drivers, not only is the adhesion available 
for traction increased by the effect of the 
weight upon the other pair of driving 
wheels thus brought into play, but that the 
adhesion formerly employed to overcome 
the journal friction of these wheels is no 
longer necessary. By assuming a propor- 
tion between the diameter of the wheel 
and that of the journal of 7 to’1, and a load 
of 10 tons upon the pair of wheels, with a 
friction on the journals of 1-zo0th, he proves 
that 160 lbs. out of the whole adhesion, 
required to overcome the friction ot the 
journals, are now set at liberty for the pur- 
pose of assisting in drawing the train ; and 
he attributes to this fact the explanation of 
a matter observed by M. Flachat, viz., 
that the adhesion of two pairs of coupled 
wheels was a greater peréentage of the in- 
sistent weight than that afforded by the 
adhesion when one pair ot driving wheels 
only was employed. M. Flachat explained 
this discrepancy by assuming that the 
wheels were not truly of the same diam- 
eter, and that thus there was a slight 
grinding action which increased the adhe- 
sion, Phe Author, however, believes that 
he has found the solytion in dispensing 
with the journal friction of the one pair of 
wheels. 





The Proposed Hudson River Suspension 
Bridge. 

The company organized some time ago 
under the name of the Hudson River Sus- 
pension Bridge and New England Rail- 
way Company,are again bringing to pub- 
lic notice the — long ago proposed, of 
spanning the Hudson River with a rail- 
way bridge. A board of engineers, ap- 
— to consider and report upon the 
ocation, decided that the best point at 
which to span the river would be between 
Fort Clinton and Anthony’s Nose. This 


Pe 


point was chosen, and surveys have since 
been made for the various railroad con- 
nections which are proposed or decided 
upon. The plan of the bridge has also 
been perfected, and everything seems to 
be in readiness to proceed, so far as engi- 
neering preliminaries are concerned. 

Of the financial prospects of the compa- 
ny we have no trustworthy information. 
Several times the announcement has been 
made that capital had been subscribed to 
an amount sufficient to carry the work 
forward to a point from which it could be 
completed, in the absence of other sub- 
scriptions, with capital borrowed on the 
strength of the company’s legitimate com- 
mercial credit. How this may be we can- 
not say, but there certainly should be no 
serious difficulty in raising money enough 
to build a work so necessary, and consid- 
ering the comparatively small investment 
required, with as good chance of profit as 
such a bridge offers. A bridge across the 
Hudson, as near New York as_ possible, 
has become a commercial necessity. The 
great volume of exchanges between the 
New England States on the one hand, and 
the Middle, Southern and Western States 
on the other, must now be subjected to 
costly and inconvenient trans-shipment at 
the Hudson River, except that moved by 
the lines which can avail themselves of the 
bridge at Albany. The coal traffic be- 
tween Pennsylvania and New England 
would alone justify the construction of a 
bridge across the Hudson at the lowest 
practicable point, and when to this is ad- 
ded the passenger and _ miscellaneous 
freight traffic which would naturally pass 
over a bridge thus situated, there would 
seem to be no doubt but that the revenues 
would be sufficient to pay interest on the 
cost of a bridge economically built by 
competent engineers.—/ron Age. 





We have received a specimen number 
of the “ Nursery, a monthly magazine for 
youngest readers,” published at 36 Brom- 
field street, Boston, by John L. Shorey, 
and, judging from the continued interest 
in its handsome pages manifested by our 
own youngsters, we cannot but feel as- 
sured that it will give equal satisfaction 
wherever it may go. It is beautifully il- 
lustrated and its subscription price is $1.60 
in advance, 





The old “ John Bull,” the first locomo- 
tive ever run on the Camden and Amboy 
Road, which has been laid up in the Bor- 
dentown shops for many years, is being 
put in running order again, and will be 
sent to the Centennial next year. It was 
built by Robert Stephenson over 40 years 
ago, has 12 by 20 inch cylinders, one pair 
4% foot drivers, and weighs about 12 tons. 


Correspondence on subjects pertaining 
to this paper is earnestly solicited. 
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